202190018 Al

(19) EBpa3unckoe @) 202190018 13 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. CO7K 7/06 (2006.01)
2021.03.17 AGIK 38/00 (2006.01)
AG61K 8/64 (2006.01)
(22) Dara nopaum sasexm CO7K 7/08 (2006.01)
2019.06.11
(54) HNENTH/bI, OBJIAJAIOIMUE UHT UBUTOPHOM AKTUBHOCTBIO B OTHOILLIEHUHA
MYCKAPHUHOBOI'O PELHEIITOPA M3
(31) 18177587.5 (72) Waobperatens:
(32) 2018.06.13 Manuyunu ®panyvecka (IT), leBeca
(33) EP Tunep Ucabesn, ®eppep MoHThED
(86) PCT/EP2019/065223 AntoHuno, ®epuangec baaaecrep
(87) WO 2019/238686 2019.12.19 I'peropuo (ES), Maurano J:kopaxkuna,
(71) 3assurens: Bapresuta Kpucruna (IT)
AUOBEHJE KNMUKE PBIOHUTE (74) Mpencrasurens:
AH/UKEJIMHA ®PAHYECKO hge”Be o BAL (RU)
AK.PA.®. C.ILA. (IT) Apenes B2
(57) Us300perenne OTHOCHTCA K TNENTHIAM, CMOCOOHBIM WHTHOMPOBAaTH AKTHBHOCTh MYCKapHHOBOTO

perenitopa M3, U K MPOAyKTaM, COACPXAIUM TaKHE MENTHIbI, B YaCTHOCTH K (hapMaIleBTUYCCKUM
npernaparaM M KOCMETHYECKHM CpEICTBaM, IIOJNE3HBIM [UIs oOOJerdeHus 3a00JieBaHHH KOXH,
OTIOCPEIOBAaHHBIX aKTUBHOCTHIO MyCKapHHOBOTO perentopa M3, Takux Kak upe3MepHOe MOTOOT/ICNICHNUE,
BOCIIAJICHHE, BEIpAa0OTKa KOYKHOTO cajia ¥ KJIETOYHAs a[re3usi, HOBUKHOCTh, POCT, Au(hepeHIUpOBKa 1
nponudeparus.

IV 810061C0¢



OIIMCAHHUE U30BPETEHHUSA
2420-565823EA/042
NENTHJIBI, OBJAJAIOIIUE HHT UEHTOPHOM AKTUBHOCTBIO B
OTHOHMIEHUUN MYCKAPHHOBOI'O PEHEIITOPA M3

OBJIACTb TEXHHKH, K KOTOPOU OTHOCHUTC A MU30EPETEHUE

Hacrosimee wn3o0peTreHne OTHOCUTCA K IENTHAAM, CHOCOOHBIM —HMHIHOMPOBATH
aKTUBHOCTh MYCKapHHOBOTO perenTopa M3, u K MpoAyKTaM, COAEpKal(UM TaKHe MeNTUIbI, B
YaCTHOCTH (HapMaLEBTUYECKUM M KOCMETHYECKMM MPONYKTaM, TOJE3HbIM Ui YJIyYIIEHHs
COCTOSIHUSI KOXKH, OTIOCPEIOBAHHOTO aKTUBHOCTBIO MYCKapWHOBOTO perenTopa M3, Takux Kak
Ype3MEepHOe MOTOOTAEJCHHE, BOCHMAJEHHE, BbIPAOOTKA KOXKHOTO Cajia M KJIETOUHAsl aire3ws,
MOJBH)KHOCTD, POCT, TU(PEpEeHIIUPOBKA U Mpoudepanys.

YPOBEHb TEXHUKHU

ALETUIIXOJTUH (ACh) SIBJISIETCSI KJIACCUYECKUM XOPOLIO W3BECTHBIM
HEUPOTPAHCMUTTEPOM, YYaCTBYIOUIMM B XOJUHEPrHYECKOW Mepenave Kak B LEHTPajbHOMU
(ITHC), tak u B nepudepuueckoii (ITHC) nepsHoii cucreme. Ha yposue [THC xonuneprudeckue
perenTopbl Paco3HAKTCS Kak CBsi3bIBaromue u ¢ dexropusie 6emku st ACh, onocpenyrornue
XHMHWYECKYI0 HEUPOTPAHCMHUCCUIO B HEHPOHAx, TaHIJIUAX, WHTEPHEUpPOHAX M MOTOPHOU
3ambikatenbHON miactuHke. Uro kacaercs [THC, neiipomenuatop ACh neficTByer uepe3 cBou
peLenTOopBl, PEryJupysl 4YacTOTy CEPAEYHBIX COKPAINEHUH, COKpAIleHHWE IIIAAKUX MBI U
cTumyupysi cekperuro skene3 (Wessler et al., Br. J. Pharmacol. 2008, 154, 1558-1571; Wessler
et al., Handb. Exp. Pharmacol.2012, (208):469-491). B nocienHee BpeMsi BO3HUKJIA KOHIIETILIUS
HeHelpoHabHOU xonuHeprudeckoir cuctembl (NNCS), mpupmatomasi ACh ropMmoHanbHYIO
(YHKLIHIO C ayTO- ¥ APAKPUHHBIM MEXAHU3MOM AEHCTBUS. DTH CUCTEMBI MOSIBIISIOTCS B CAMbIX
Pa3HbIX THIAX KJIETOK U HE HEHPOHAIBHBIX TKAHAX, OOJBLUIMHCTBO W3 HHUX HANpPSIMYK He
MHHEpBUpYeTCst XonuHepruuecknuMmu Heiiponamu (Kurzen et al., Horm. Metab. Res. 2007, 39,
125-135). DTH TKaHU SKCIPECCUPYIOT BCE MOATHIBI PELIENTOPOB M MyTH MEPeAaydl CUTHAJIOB,
Bkirouass ACh-cunTesupyomue (QepMeHTbI, MEePEeHOCYUKH, PELEenTOpbl M PaCLICTUISIOIINE
bepmenTtsl, HeoOxonumele st Ach-cucrembr (Beckman et al., Pharmacology, 2013, 92, 286-
302).

AUETHIIXOJIUH ~ SIBNISIETCS  OCHOBHBIM ~ HEHPOTPAHCMUTTEPOM,  OTBEYAOIIMM 32
MIOTOOT/IEJICHUE, CBSI3bIBASCh C XOJUHEPTUYECKHMHU PELENTOPAMH SKKPUHHOHN kene3bl. TeM He
MeHee, aleTHIIXOJIUH SIBISIETCS TIPOTOTUIIOM HEHPOTPAHCMHUTTEPA, KOTOPBIH, KaK HENABHO ObLIO
OOHapyKeHO, TaK:Ke BCTPEYaeTCss BHE HEHPOHOB B OOJbIIOM KojimdecTBe KieTok (Kurzen et al.,
Horm. Metab. Res., 2007, 39 (2), 125-135). HoBble naHHBIE CBUAETENBCTBYIOT O TOM, HYTO
XOJIMHEPTUYECKasl CHCTEMAa B HEHEHPOHAIBHBIX TKAHSIX, TAKUX KaK IUIALICHTA, PEryJIHpPyeTcs
MHaue, YeM B HeHpOoHaNbHBIX TKaHAx. Hampumep, monekyna ACh mo-pasHoMy BeICBOOOXKHAETCS
MEXIY HEHpOHAJbHBIMH M HEHEHPOHAJBHBIMH KJIETKAMH, TIO3BOJISAS IPENINOJOXKHUTh, HYTO
OpPTraHUYECKHE MEPEHOCUYMKH KATHOHOB SIBJISIFOTCS OCHOBHBIMU YYaCTHUKAMH BBICBOOOXKIEHHS
ACh B oTmume OT 3K30LMTO3a HEHPOHAIBHBIX My3bIPHKOB. bosee Toro, kapTuHa 3KCIpeccHu

XOJIMHEPTUYECKUX PELENTOPOB B HEHEHPOHANIbHON CHCTEME BapbUpYeT B Ipefenax OJHOrO U



TOTO K€ THIA KJIETOK B 3aBUCHMOCTH OT COCTOSIHHS U (EepEeHIIMPOBKY U aKTHBHOCTH KJIETOK,
TaK)ke OT YCIOBHI OKpyskarouiedl cpenbl. CrenoBaTeNbHO, NMOHUMAaHHE XOJUHEPTHYECKOMH
CUCTEMbl M €€ pPEeryJsilMi HEHEeHpOHAIbHOIO KOHTEKCTAa IMPUBENET K PACKPBITUIO HOBBIX
aCIIeKTOB peryiasiuuu aLETUIXOJIMHOBOIO KOHTypa B du3nonornuecKux u
naTo(pU3NOJOTHUECKUX YCIOBHUSIX.

Koxa sBisercs omHuM u3 HamOonee wusBecTHhIX opraHoB NNCS, B koropom
XOJIMHEPrUYecKass CHCTEMa ydYacTByeT BO MHOIMX (YHKIMAX, TakUX Kak poOCT W
muddepeHnpoBKa, anre3us M TMOABIIKHOCTb, (opmupoBaHue Oapbepa, BbIIEICHHE MMOTa U
kokHoro cana (Flana et al., Life Sci. 2007, 80 (24-25), 2214-2220). ACh npoayuupyercsi B
KEepPaTHUHOLIUTAX, SHJOTENHANbHBIX KJIETKax U, B MEPBYI0 Odepelb, B UMMYHOKOMIIETEHTHBIX
KJIETKaX, MPOHMKAIOIINX B KOXYy B MecTax BocnajeHus. Hampumep, npu aronuyeckom
nepmarute ypoBHH ACh moBbimaroTcs B 14 pa3 B MOBEPXHOCTHOM SIUACPMHCE U BEpXHEH
JepMe U B 3 pa3a B HIDKEJIeXalllel AepMe U TMIIOAEepMe C BAXKHBIM y4aCTHEM HEHEHPOHAIbHOIO
ACh. CnenoBarenpHO, BBISIBICHUE POJIM HEHEHPOHAIBHON XOIMHEPTHYECKOW CUCTEMBI ITPH STOM
COCTOSIHUM KOXXH TIOMOJKET pa3padoTaTh HOBBIE CTPATETWH JICUEHHs] aTOMUYECKOTo JAepMaTHUTa
(Wessler et al., Life Sci. 2003; 72 (18-19), 2169-2172; Beckman et al., Pharmacology, 2013, 92,
286-302).

NNCS Ha koxe urpaer NpoMexXyTOUHYH POJib BO B3aUMOJENHCTBUU KJIETOK C BHEIIHEH
cpenoii, ropMoHaMH, (PaKTOpaMH pOCTa, IUTOKMHAME M HEPBHOU crcTeMoil. B 3TOM OTHOIIEHUH
SKCIPECCHs] XOJMHEPIMYECKUX pELENTOPOB SBJSETCS YacTbl0 ayTo- M MapakpUHHOU
peryasTopHoi netiu HeHelipoHanbHOro ACh, BEICBOOOKIaeMOro U3 3THX KJIeToK. Uro kacaercs
HepBHOW cuctembl, ACh nelicTByeT Ha KJIETKH KOXM 4Yepe3 HUKOTHHOBBIE U MYCKapHUHOBBIE
peLenTopbl, KOTOpble IIMPOKO HKCIPECCUPYIOTCA B IOKPOBHOW cucteMe. B wacTHOCTH,
HUKOTHHOBBIE PELIENTOPBI, MO-BUIUMOMY, SKCIPECCHPYIOTCS C BBICOKOH BapHaOeNbHOCTHIO B
SMUAEPMHUCE, pA3IUYAIOINENCs B 3aBUCHUMOCTU OT THUIOB KJETOK KOXH, Ipolecca
nuddepeHIMPOBKH U MpeAnoaraeMbix (HaKTOPOB BIIUSHHSI, BKJIIOYAsl BO3PACT, aTOMHUYECKYIO
npeapacrojiokeHHOCTs U BHemHue ¢akropbl (Hana et al., Life Sci. 2007; 80(24-25), 2214-
2220). HampoTuB, KapTHHa S3KCIPECCUH MYCKAPUHOBBIX PELENTOPOB, MO-BUAMMOMY, YETKO
ONpeneNeHa B 3TOW KOHKPETHOH TKaHW. MyCKapHHOBBIE PELEeNnTOpPbl MPEACTABISIOT COOOH
Ipymmny U3 5 mpencraButeneil CBsi3aHHBIX ¢ (G-OEJKOM PerenTopoB, KOTOPbIE MOAPA3AEIISIOTCS
Ha JIB€ MOArPYyNIbl: peuentopsl M2 u M4 mpenctaBisitoT coOOH WHIHOMPYIOLINE PELenTOpsbl,
cBsizaHHble C Gip, BIMSIONME HAa AKTUBHOCTb AJCHWJIATHMKIA3bl M WHTHOMPYOLINE
HECENIeKTHBHbIE KaTHOHHBIE KaHaJbl, KaHaJIbl TPAH3UTOPHOIO PELenTOpa U MOTEHIHAN KaJMsl.
Peuentoper M1, M3 u MS cBsa3aHbl ¢ Gq/u U pPacCMAaTPUBAIOTCS KaK BO30Y:KAArOIIHe
peLenTopsl, MOCKOJIbKY OHHM YBEJIUYMBAIOT BHYTPHUKIJIETOYHBIN KaJbLUH 32 c4eT 00pa3oBaHUS
uHo3uToN-1,2-Tpudochara u 1,2-guanmnrianuepuHa. Bce nsaTh NOATHIIOB MYCKapHHOBBIX
pPELEenTOPOB 3KCIPECCUPYIOTCST HAa BCEX THUIAX KJIETOK KOXXKHM, TO €CTb Ha KEPaTUHOLUTAX,
nwiocedanuTax, TMOTOBBIX JKenle3ax, MenaHouuTax u ¢ubpobmacrax. B  wactHOCTH,
KEePAaTHHOLIUTHI SMUAEPMHICA YeJIOBEKa JKCIIPECCUPYIOT MyckapuHoBble peuentopsl (Kurzen et

al., Horm. Metab. Res. 2007, 39, 125-135), B xotopeix M1 u M4 npucyTcTBYIOT B BEPXHHX



OCTHUCTBIX M IPAaHYJSIPHBIX ClosAX, a M2, M3 u M5 peuenTopsl 3KCIPECCUPYIOTCS B 0a3aIbHbBIX
cnosix. Bo muorux ayrokpunHbX QyHKIMAX ACh ydactByroT (Gq-CBsI3aHHBIE MYCKapHHOBBIE
perenTopsl, MpH 3TOM OOJblIasi YacTh NAaHHBIX OTHOcHTCS K M1, M3 u M4. B uactHOCTH,
akTuBanus peuenropa M1 B TepmuHanbHO AudepeHINPOBAHHBIX KEPATHMHOLUTAX BbI3BIBAET
CEKPELHI0 YBIAXKHSIOIIETO BEIIeCTBA Ha IOBEPXHOCTH KOXKM B OTBET HAa JIOKAJIBHO
BBICBOOOKIAEMBIH ALIETUIIXOJIMH, YTO YKAa3blBAaeT Ha TO, 4TO peuentop M1 sBisieTcs: BaKHBIM
KaHAMIATOM Ha peryysinuio romeocrasa koxku (Nguyen et al., J. Cell. Sci. (2001) 114, 1189-
1204).

C npyroii cropoHsl, M3 u M4 urparoT BaKHYIO poJib B MOAAEP)KAHUU SMUAEPMATIHHOTO
Oapbepa. CTumyisinus peuentopa M3 yBelTUYHBAET CBA3BIBAIOIYK aKTUBHOCTH [31-MHTErpuHa,
KOTOpasi CBsI3aHa C MOBBILICHHON are3nel KJIETOK K OenkaM BHEKJIeTOuHOro Matpukca (Quigley
et al., Chest. 1998, 114(3):839-846; Williams et al., Life Sci. (2003), 72, 2173-2182; Varker et
al., Biochem Pharmacol. 2002, 63(4): 597-605). AnHanoru4HbiM 0O0Opa3OM, HHTUOMPOBAHHE
peuentopa M3 aHTUCMBICIOBBIMU OJUTOHYKJIEOTHAAMU MPUBOAUT K OTCOEIMHEHUIO KIETOK U
U3MEHEHUsIM YpOBHEH »skcmpeccun E-kaarepuHa W - W Y-KaTEHHWHOB, CIIOCOOCTBYIOIINX
OTCOEIMHEHUI0 M MHIpaluM kjieTok. B3aumHo, axktuBanus M4 cTumynupyeT MUTPaLUI0 U
UHIYLHUPYET SKCIPECCHI0 MHUTPHPYIOLUINX HHTETPUHOB, B TO BpeMsl KaK WHTHOMpPOBaHUE
BBI3BIBAET MOBBIMEHHYIO peryysanuio «cunsaunxy» uarerpuHos (Chernyavsky et al., J. Cell. Biol.
2004, 166(2): 261-272). Takum oOpaszom, peunentopel M3 u M4 mposBIAIOT PELUNIPOKHBIE
3¢ ¢eKThl Ha JaTepajbHYI0 MUIPALUIO B KEPATHMHOLUTAX. JTHU PE3yJbTaThl IMOKA3aJlH, YTO
CEJIEKTHBHAsI PETryJisillus MYCKapUHOBBIX PELENTOPOB MOXET CHIYXKUTb [AJ MOAYJSLUU
aHOMAJIbHOW MHUTIpalMU KePaTHHOLIMTOB, TAKOW Kak HapyuieHus 3axusneHus pad (Uberti et al.,
Cells Tissues Organs, 2017, 203: 215-230).

Pa3zpaboTka HOBBIX COEOMHEHHH, HANPABICHHBIX HA MYCKapUHOBBIE DPELENTOPBI IPH
KOXKHBIX 3a00JIeBaHUSX, OTKPBIBAET INHUPOKYK OOJacTh NPUMEHEHUs, IOCKOJbKY OyayT
3a1€IICTBOBaHbl Kak HEWpPOHANbHbIE, TaK U HEHEHPOHAJbHbIE peuentopel. B KOHTEkCTe
HelipoHaibHOrO BbICBOOOXKAeHHss ACh aktuBaums M3 cuuTaeTcss OCHOBHOW MPUYHHOM
00pa3oBaHMs M CEKPELMH TMOTa, MPOU3BOAMMOIO SKKPUHHBIMH JKEJIe3aMU. DKKPUHHBIE JKEIe3bl
SIBJIIIOTCSI OCHOBHBIMH OTBETCTBEHHBIMH 32 (DU3UOJIOTHUECKOE IOTOOTAENIEHHE, BbI3BAHHOE
NICUXOJIOTMYECKUMH HWJIM TEIUIOBBIMH pasfpaxkuTensMu. lIpucyTcTBys Ha Bceil MOBEPXHOCTH
Tena, M3 neMoHCTpHpyeT Ooiee BBICOKUI YPOBEHb SKCIPECCUU HA JIAJOHSIX U TMOAOIIBAX, YTO
SKBUBAJIEHTHO 3MOLIMOHAJIbHOMY IOTOOTAENEHHUI0 Ha TOPAKEHHBbIX yuyacTKax. AKTHBaLUS
aUEeTUIXOJMHOM M3 1npu akTUBAaLMU SKKPUHHBIX JKelle3, B OCHOBHOM HWHHEPBUPYEMBbIX
XOJIMHEPTUYECKUMHU BOJIOKHAMH, BBI3bIBAET BBIPAOOTKY IOTA.

MyckapuHOBbIE pPELIENTOPbl HCMOJNb3YIOTCS B KAauecTBE MMILEHEH JJs JIeYeHUsI
runeprugposa. DakTU4eckd, MECTHOE BBEJEHHE MYCKapUMHOBOIO AaHTAarOHHUCTA AaTpPOMNHHA
ocnabiisier wim oTMensiet notootnenenne (Shibasaki et al., Front Biosci. 2010, 2: 685-696;2010;
Kolka et al., Aviat Space Environ Med. 1987, 58(6): 545-549; Foster et al., J Physiol. 1970,
210(4): 883-895). Hampumep, MeCTHOE MPUMEHEHHE AHTHUXOJIUHEPTMYECKOrO INIMKOMHPpPOIaTa

HC 11O HAa3HAYCHUIO ABJIACTCA 3(1)(1)6KTI/IBHI:>IM CpEACTBOM JICHCHHS OYAroBOro runepruaposa



(Baker DM, J Eur Acad Dermatol Venereol. 2016, 30(12), 2131-2136; Pariser et al., Dermatol
Clin. 2014, 32(4), 485-490). Kpome Toro, mnepopajpHOE BBEIEHHE AHTHUMYCKAPHUHOBBIX
IpenapaToB B HACTOSIIEE BPEeMsl TaKXKe HCIIONb3yeTcs i JieueHus runepruaposa (Gordon et
al., Dermatol. Ther. 2013, 26(6): 452-461). Onnako, HecMOTpsi Ha HAOOp CYIIECTBYIOLIUX
coenMHeHuH, OOJBIIMHCTBO MPENapaToB HA PHIHKE BBI3BIBAIOT Yy MALIUEHTOB HEKeJIaTeIbHbIE
nobounsle 3(dekTr, Takue Kak pasnpaxkenue u 3amgepykka moun (Baker DM, J. Eur. Acad.
Dermatol. Venereol. 2016, 30(12), 2131-2136; Pariser et al., Dermatol. Clin. 2014, 32(4):485-
490) B OCHOBHOM H3-32 IUIOXOHW CEJEKTHBHOCTH MOJIEKYJ B OTHOLIEHUH MYCKapHUHOBBIX
peuentopoB. TakuMm o0Opa3om, pa3paboTKa albTePHATHB YK€ CYIIECTBYIOLIUM COEIUHEHUSM B
NPEAIIECTBYIOIIEM YPOBHE TEXHUKHU JJISl JICYCHHs THIEPTUAPO3a BCE €Ile HAXOAUTCS B LIEHTPE
BHUMAaHHsI KOCMETUYECKOTO M (PapMalieBTUYECKOr0 CEKTOPOB JAJISl MOJYYEHUS HHHOBAIIHOHHBIX
AKTUBHBIX HMHIPEOUEHTOB JJIsI TOBBIIEHUS 3(P(PEKTUBHOCTH M YMEHBIICHUS MMOOOYHBIX
5¢(deKkToB NpH JEUeHHH THIEPruapo3a MWIM C IOTEHUUAJbHBIMH aHTUIEPCIUPAHTHBIMH
CBOMCTBAMH JIJIs1 KOXKH.

B menom, HOBbIE CENEKTHUBHBIE COEAMHEHUS, CIIELUAIBHO HALENIEHHbIE HA ITOATHUIIBI
MYCKapHHOBBIX PELENTOPOB, HEOOXOMUMBI Ui pa3paloTku 3(P(PEKTUBHBIX METOAOB JICUEHHS
KOXKHBbIX 3a0oneBaHuii. OnHOW M3 OCHOBHBIX TPYOHOCTEH NpU pa3padOTKe CeNeKTUBHBIX
COEAVHEHUI SIBJIIETCS] CHIJIPHOE CXOACTBO IOCIENOBATENbHOCTEH BCEX MSATH MYCKapPHHOBBIX
NOATHUIIOB. B 4aCTHOCTH, aMHUHOKHCIIOTHI U3 OPTOCTEPUUECKOTO CalTa CBSI3BIBAHUS IMOJIHOCTHIO
KOHCEPBATUBHBI BO BCEX IISITH IMOATHIAX, YTO MPEMSATCTBYET NOJIYYEHUIO 3(PPEKTHBHBIX
CENIEKTUBHBIX JIMTAHIOB i moatumna. IlosToMy, 1t cO3maHUS HOBBIX MYCKApHUHOBBIX
MOJYJISITOPOB  CJIEAYeT pPAacCMOTPETb HOBBbIE OONAacTH B peLeNnTopax, Takue Kak
NOCJIEIOBATENIbHOCTH, YYaCTBYIOIME B aJUIOCTEPUUYECKOH MOAYJLUH, OJIUTOMEpPU3ALUH
cyOpenuHULl MM Oenok-OeIKOBBIX B3aMMOJCHUCTBHSAX. B 3TOM OTHOIIEHHM DPEHTTEHOBCKAs
CTpyKTypa peunentopa M3 ¢ BBICOKMM pa3pelleHHeM SIBIIEeTCS MHOroO0emarmmum
UHCTPYMEHTOM Ui WACHTU(PHKAIMKA COEAMHEHHWH, W30UpaTeIbHO CBS3BIBAIOIIMXCS CO
cneun(pUIeCKMHU YYaCTKAMHU PELenTopa.

B 3axmouenwne, 310 wu300pereHHe oOecmeunBaeT aJbTEPHATHBY CYINECTBYIOLIEH
NnoTpeOHOCTH M BKJIFOYAET OTKPBITHE HOBBIX IENTHAHBIX IOCJIENO0BATEIbHOCTEH, CIOCOOHBIX
UHTUOMPOBATh AKTHBAIMIO M3, W TMPOAYKTOB, BKJIIOYAKOMINX TAKHE IMENTHIbI, B YaCTHOCTH
KOCMETHYECKUX MPOAYKTOB, HMMEIOIIHNX IPEICKa3yeMOe HETEepPareBTUYeCKHe IPHUMEHEHHE B
oOnacTi yxoma 3a KOXKEH, 3aTparvBarollell KJIETOYHYI0 aIre3w0, MOABHIKHOCTb, POCT,
nuddepeHINPOBKY, 00pa3oBaHue Oapbepa, CEKPElHI0 KOXKHOTO Cajia, BOCMAJeHHEe, TaKOe Kak,
HaNpuMep, 3AKUBJICHUE PaH, aKHE U JCPMATHT.

CYIIHOCTB U30BPETEHUA

3asBUTENb HEOXKHMIAHHO OOHAPYKHJI MENTHIbL, CIOCOOHBIE WHIHOMPOBATH WIIHM IO
MEHBLIEH Mepe CHIDKaTh AaleTHIXOJWH-UHAYLHPOBAHHYIO AaKTUBHOCTh moATuma M3
MYCKapHHOBBIX PELENTOPOB 32 CUET B3aUMOEHCTBUS C BHYTPUKIETOUYHBIMU OOJacTAMuU M3.
DTOT MeXaHU3M BIIMSAET HAa CTPYKTYPHbIE MEPeCcTPOiiku BHYTpH Oenka w/min Oenok-OeIoKOoBbIe

BSaHMOI[efICTBHH, H€O6XOI[I/IMI)I€ AJIs1 aKTHUBALUK PEUCIITOPA. OTHn COCAUHCHUSA IOJIC3HbI OJIA



JIeUeHHUsT W/MIM YXOZAa 32 COCTOSHUSIMH, HApYLIEHUSMHU W/WIN 3a00JI€BAaHUSMHU KOXH, KOTOPBIE
YIYUYLIAOTCA WJIM TPENOTBPAINAIOTCS NPU HMHTUOMpPOBaHMU perentopa M3, TakuMH Kak,
HanpUMep, HapyLIeHMsI 3aKUBJIEHUS PaH, Ype3MEpPHOE OTOOTAENEHNE U THIIEPTUAPO3.

3asBuUTENb OOHAPYXKWJ, 4YTO MenTuabl, umeromue ciuexayromue SEQ ID NO: 1-10
OKa3bIBAIOT WHTUOUpYIOLIee NEeHCTBHE HAa aLeTWIXOIMHOBYIHO M3-aktuBamuioo. [laxke eciu
TOYHBI MOJIEKYJISIPDHBI MEXAHU3M e€lle IMOJHOCTbI) HE BBIACHEH M HE INOATBEPXKIAEH, U He
Oynyun CBSI3aHHBIMU KakKOH-THOO Teopued, n3o0peraTreny IMOJararT, YTO HHIHOMPYIOLIUN
3¢pdexT Ha aNETUIXONMHOBYHO M3-akTUBaLMIO OOYCJIOBJIEH CHOCOOHOCTBIO TMENTHIOB
NEeHCTBOBATh HA IIUTO30JIbHBbIE 00jacT M3, B YaCTHOCTH, NEHCTBYSI KaK aHTArOHUCTHYECKUN
KOHKYpeHT OenkoBoro komruiekca M3-Gq-anbda, Takum o0pa3oM Hapyluas rnepenady CHrHaJIOB
B MIOCJIEIYIOIIEM KacKaje.

B uwactHoctn, SEQ ID NO: 1-10, KoTOpble HHTHOMPYIOT aKTUBHOCTE M3 1O HacTOsIIEMY
n300pEeTEeHHIO MOAPOOHO OMUCAHBI HUXKE:

Seq. ID No. 1 WMRL

Seq. ID No. 2 WMRLK

Seq. ID No. 3 WMRLKA

Seq. ID No. 4 WMNLKT

Seq. ID No. 5 WMFLK

Seq. ID No. 6 RMYKMMAGMYLR

Seq. ID No. 7RVMYKMNKRDY

Seq. ID No. 8 RVMFKMFKRDY

Seq. ID No. 9 RMTMLMLDFKYMKWW

Seq. ID No. 10 KMTMRMLYFKYMMWW

3asBUTENb TaKKe OOHAPYXXWJI, 4YTO UWHruOMpoBaHue M3 Takke [JOCTUraercss ¢
HIOCJIEIOBATENIbHOCTSIMY, HUMEIOLIMMHU JJMHY He Oosee 20 aMMHOKHMCIOT M BKJIIOYANOIIMMHU
onucanHble Boime SEQ ID NO: 1-10 uiu nocnenoBaTeabHOCTh, UMEIOIIYIO 110 MEHbILIEH Mepe
70%, nipennouTUTENBHO, TI0 MeHbIel Mepe 80% u, Oojiee MPEANOYTUTEIHHO, IO MEHBIIEH Mepe
90% WIeHTUYHOCTH TI0 MTOCJIEN0BATEILHOCTH ¢ JIt00O0I onnol u3 SEQ ID NO: 1-10.

3asBHUTENb TaKXke OOHAPYKWJ, 4TO MHrHOMpoBaHHME M3 MOXKHO MOIYJHpPOBATH MyTEM
cBsi3bIBaHUS ¢ N-KOHIIOM ommcaHHbIX Bbime SEQ ID NO: 1-10 ankni-kapOOHHIBHON TPYIIIEL,
TAKOH Kak, HampuMep, aleTHibHAas TPyNNa, NajJbMHTOMJIbHAs TPyNNa HIH MHPUCTOWIIBHAS
IpyIna, a Takke myreM oOpa3osanusi conu Bbimeonucanublx SEQ ID NO: 1-10 ¢ mopxoasmum
AHMOHOM, TAaKUM KakK, HalpuMep, XJIOPHUJ, alleTaT Win Tpudroparerar.

COOTBETCTBEHHO, TEPBBIA ACMEKT HACTOSILEro HM300PETeHHsT OTHOCUTCS K MMENTHIAM,
UMEIOLINM JUIMHY, PaBHYIO MU MeHblle 20 aMMHOKMUCIOT, NPEANOYTUTENbHO, PaBHYIO WU
MeHbIle 15 amuHOKHCIOT, U comepxkamuMm JroOyro w3 SEQ ID NO: 1-10, wmm
MOCJIEIOBATEIbHOCTD, UMEIOLIYIO TTO MeHbIIe Mepe 70%, MpeArnoYTUTENBHO, 110 MEHbIIENH Mepe
80% wu, Oonee NPEANOUYTUTENILHO, TO MeHblIel wMepe 90% WAEHTHMYHOCTH TIO
nocienosaTenbHOCTH ¢ 000 ogrolt n3 SEQ ID NO: 1-10, 1 k ero npou3BOJHOMY UJIH COJIH.

Bropoi#t acmekr Hacrosimero H300peTeHus OTHOCUTCA K (papMaleBTUYECKOH WM



KOCMETHYECKOH KOMITO3ULINH, conepskameii (1) menTuy, MMEIouil JNHY, PAaBHYIO HIJIM MEHbIIE
20 aMMHOKHCIIOT, NPEANOYTUTENBHO, PABHYIO MJIM MEHbLIE 15 aMUHOKHCIIOT, U COAEp Kallui
mobyro ogHy u3 SEQ ID NO: 1-10, unn nocnenoBaTenbHOCTb, IMEIOLIYIO 110 MEHbIIEH Mepe
70%, mpeanouTUTENbHO, 1o MeHbInel Mepe 80% u, Ooee MPennouTUTENBHO, IO MEHBIIEH Mepe
90% WAEeHTUYHOCTU MO MOocCienoBaTeabHOCTH ¢ Jodoi omHo u3 SEQ ID NO: 1-10, u ero
IPOU3BOAHOE WJIM COJb, U (i) O MeHbIIeH Mepe OfMH (apMaLEeBTHYECKU WM KOCMETHYECKU
PUEMJIEMBI UHIPEAUEHT.

Tperuii acmexkT HACTOSIIErO H300PETeHUsT OTHOCUTCS K MPUMEHEHHIO TeNTH/a,
UMEIOIIEero JUIMHY, PaBHYK WM MeHblne 20 aMUHOKHCIIOT, MPeNNOuYTUTENbHO, PaBHYIO WU
MeHbIe 15 aMUHOKHUCIOT, U coxepskamero Oy omny w3 SEQ ID NO: 1-10, wumu
MOCJIEI0BATENBHOCTD, UMEIOINYIO IO MeHblIel Mepe 70%, mpeanouTUTENbHO, 0 MEHbIIEH Mepe
80% wu

nocienoBatesbHOCTH ¢ M000i ogHol u3 SEQ ID NO: 1-10, 1 ero npou3BOAHOTO WK COJH AJIS

, Oonee mpeamouyTuTeNbHO, MO MeHblned Mepe 90%  HIEHTUYHOCTH  TIO
yIYUYLIEHUS] COCTOSIHUH, pAcCTPOWCTB WMWiK  3a00JeBaHUN  KOXKH, OIOCPEIOBAHHBIX
AKTUBHOCTBIO MYCKapHUHOBOIO penenropa M3.

UeTBepThlii aCIEKT HACTOSIIEr0 HM300PETeHHsT OTHOCUTCS K TEPaNeBTHYECKOMY WIIH
HETEPANeBTUUYECKOMY CIOCO0Y YIYUILIEHHUST COCTOSIHHS KOXKH, ONOCPEIOBAHHOMY aKTHBHOCTBIO
MYCKapHHOBOTO perieniropa M3, BKIIIOYAOIIEMYy MECTHOE NPUMEHEHHe (papMalieBTUIECKON I
KOCMETHYECKOH KOMITO3UIINH, conepskaeii (1) menTuy, UMEroIuil JINHY, PaBHYIO HIJIH MEHbIIE
20 aMMHOKHCIIOT, NPEANOYTUTENBHO, PAaBHYIO WJIM MEHbIIE 15 aMUHOKHUCIOT, U COAEp KaLUN
mo0yo m3 SEQ ID NO: 1-10, unn nmocienoBaTelbHOCTb, UMEIOIIYI0 10 MeHbinel mepe 70%,
NPEATIOYTUTENBHO, 110 MeHblIel Mepe 80% u, Oojee nMpennoYTUTENbHO, IO MeHbIneil Mepe 90%
HUIEHTUYHOCTH 110 IIOCJIENOBaTENbHOCTH ¢ Jr0Ooi omuoii m3 SEQ ID NO: 1-10, u ero
IPOU3BOAHOE WJIM COJb, U (i) O MeHbIIeHd Mepe OfMH (apMaLEeBTHYECKU WM KOCMETHYECKU
IIPUEMJIEMBIN NHIPEAUEHT.

B wyacTHOCTH, COCTOSIHMSI KOXKH, OINOCPEAOBAHHBIE AKTUBHOCTBIO MYCKapHUHOBOIO
peuenTopa M3, KOTOpbIe MOTYT OBITh YJIYYIIEHbI HETEPANEBTUYECKUM CIIOCOOOM HACTOSIIEro
nU300peTeHNs, OTHOCATCS K YPE3MEPHOMY IOTOOTAENIEHHIO, BbIPAOOTKE KOXKHOTO cala,
JIOKQJIbHOMY BOCHAJICHHIO W/WJIM KJIETOYHOH anre3uu, MOABIKHOCTH, POCTy, nudhepeHIupoBKe
U nposrdeparym.

JIOTIOJTHUTENBHBIA aCMeKT HACTOALIEr0 W300pETEeHHs] OTHOCUTCS K MOJHHYKJICOTHUNY,
KOTOPBI KOAUPYET MENTHI, UMEKIUNA [JIUHY, PaBHYH WJIM MeHblle 20 aMHHOKHUCIOT,
NPEATIOYTUTENIbHO, PABHYIO HJIM MEHbLIE 15 aMHHOKHCIOT, U COAep Kalluid JFOOYI0 ONHY H3
SEQ ID NO: 1-10, wnm mnocienoBaTeNbHOCTb, HMEIOHIY0 1O MeHblel wmepe 70%,
NPEATIOYTUTENBHO, IO MeHbInel Mepe 80% u, Oonee MpeanoYTUTENBHO, 1O MeHblIeH Mepe 90%
HUIEHTHYHOCTH IO MOCAEN0BATENBHOCTH ¢ JII000i omnoi u3 SEQ ID NO: 1-10.

NOJAPOBHOE OITHCAHUME N30BPETEHUA

CormacHo mepBOMy acleKTy HacTosiee H300peTeHHe OTHOCHTCS K IENTHAAM,
UMEIOLIUM JUIMHY, PaBHYIO MU MeHblle 20 aMMHOKHCIIOT, NMPEATIOYTUTENIbHO, PAaBHYI WU

MeHbIe 15 aMHHOKHCIOT, W coaepxamum Jodyo omny u3 SEQ ID NO: 1-10, wumu



MOCJIE0BATENBHOCTD, UMEIOIYIO IO MeHblIel Mepe 70%, peAnoYTUTENBHO, 110 MEHbILEH Mepe
80% wu, Oomee mpeANOYTUTENHbHO, N0 MeHbieil wmepe 90%  MAEHTUYHOCTH IO
nocienosarenbHOcTH ¢ 000 ogHoit 13 SEQ ID NO: 1-10, 1 k MX MpOoU3BOAHOMY HIIH COJIH.

IIpennmouTuTenbHO, HACTOsIIEE U300pPETEHNEe OTHOCUTCS K MEeNTHUAAM, UMEIOIINUM JIJIUHY,
pPaBHYIO WM MeHbIIEe 15 aMUHOKHCIOT, Oosiee MPenrnovYTUTENbHO, PaBHYIO Win MeHbiue 10,
HanOoJiee MPEeNNnOUTUTENHHO, PABHYIO HJIH MEHbIIe O, U BKIFOYAKOLINM JIoOyio onny u3 SEQ ID
NO: 1-5, unn nocnenoBaTesbHOCTb, UMEIOIYIO 10 MeHbleil Mepe 70%, MpeanoYTUTENsHO, 0
meHbineit mepe 80% wu, Oojiee MPeANOYTUTENBHO, O MeHbInell Mepe 90% HASHTUYHOCTH TIO
nocyenoBatebHoCcTU ¢ 000k ogrol u3 SEQ ID NO: 1-5, 1 kK UX MPOU3BOIHOMY MJIH COJTH.

Bosee mpennoyruTenbHO, HACTOSIIEE M300PETEHHE OTHOCUTCS K MENTHAAM, OTJIUYHBIM
ot nentuaa ALWMRL, npuyem ykasaHHble NENTHIbI UMEIOT AJUHY, PaBHYIO WM MeHblle 15
AMHHOKHCJIOT, TIPEANOYTUTENbHO, PABHYIO WM MeHblie 10, u comepkat molyro onny uz SEQ
ID NO: 1-5, unu nocnenoBaTeNbHOCTb, UMEIOLIYIO 110 MeHbIlel Mepe 70%, NMpeanoYTUTENBHO,
1o MeHbIei mepe 80% u, 6ojiee MPENMOYTUTENBHO, MO MeHbIel Mepe 90% UAEHTUYHOCTH IO
nocienoBatenbHocTH ¢ Mool ogrol n3 SEQ ID NO: 1-5, 1 k UX MPONU3BOIHOMY WJIH COJIH.

[IpenmMyiecTBEHHO, HACTOALIEe H300pETEeHHE OTHOCHUTCS K MENTUAY, OTIMYHOMY OT
nentuia ALWMRL, npuueM yka3aHHbIH NENTUA HUMEET AJMHY, PaBHYIO HJIM MeHblle 15
aAMUHOKHCJIOT, NPEANOUYTUTENbHO, paBHylo i MeHpuie 10, u comepxxut SEQ ID NO: 1 unu
MOCJIEI0BATENBHOCTD, UMEIOIIYIO MO MeHblell Mepe 70%, MpeanoUTUTENbHO, 110 MEHBIIEH Mepe
80% wu, Oomee NpPEANOYTUTENBHO, MO MeHbined wmepe 90%  HIEHTUYHOCTH IO
nocnenosareabHOCTH ¢ SEQ ID NO: 1, 1 k ero npon3BoHOMY WJIH COJIU.

B nmononHuMTENbHOM acmekTe HacTosllee HM300peTeHHe OTHOCUTCA K  IENTHLY,
UMEIOLIeMy UIMHY, PaBHYK) WJIM MeHblIe 15 aMUHOKHCIIOT, NPEANOYTUTENbHO, PABHYK WU
menbine 10, u HaunHaromyocs ¢ SEQ ID NO: 1, unu ¢ nocnenoBarenbHOCTBIO, HMEIOIIEH o
MeHblel Mepe 70%, MpeAnouTHTENbHO, IO MeHbIneil Mepe 80% u, Oojee npenrnoYTUTENBHO, 10

MeHblelr mepe 90% wunentuuHocTH o mnocienosatensHocTd ¢ SEQ ID NO: 1, u x ero

>
MIPOU3BOJHOMY WUJIH COJIH.

B npyrom acrniekte Hacrosiee U300pETEHHE OTHOCUTCS K MENTUAY, UMEIOIIEeMy JUIHHY,
PaBHYK) WIM MEHbIIE 15 aMUHOKHUCIOT, NPENNOYTUTENBHO, pPaBHY!0 uiau MeHbwme 10, u
conepxamemy SEQ ID NO: 2, unu mocnenoBaTeIbHOCTh, UMEIOIIYIO MO MeHbInel mepe 70%,
NPEATIOUYTUTENIBHO, 1O MeHblIel Mepe 80% u, OoJee mpennoYTHUTENBHO, IO MeHbIneil Mepe 90%
UAEHTUYHOCTHU 110 nocheaoBarenbHocT ¢ SEQ ID NO: 2, u k ero npon3BogHOMY WJIH COJIH.

B nmononHWTENBHOM acmeKkTe HacTosllee HM300pEeTEeHHEe OTHOCHUTCS K TMeNTUAy,
UMEIOLIeMy JUIMHY, PaBHYKO WJIM MeHblle 15 aMHUHOKHCIIOT, NPeANOYTUTENbHO, PAaBHYIO WU
menblie 10, u conepxamemy SEQ ID NO: 3, nnu nocnenoBarebHOCTb, UMEIOIIYIO 1O MEHBIIEH
mepe 70%, mpeanoYTUTENbHO, 10 MeHblel Mepe 80% 1, OoJee MpeanoYTUTENBHO, IO MEHBIIEH
Mmepe 90% unentuuHoctH no nocienosarenbHoctd ¢ SEQ ID NO: 3, u k ero npousBogHOMY WM
COJIN.

B npyrom acnekre Hacrosiiiee U300peTeHNE OTHOCUTCS K MENTUAY, UMEIOIIEMY UIHHY,

PaBHYK0 WIM MEHbIIE 15 aMUHOKHUCIOT, NPEANOYTUTENbHO, paBHY!O uiau MeHbwme 10, u



conepxamemy SEQ ID NO: 4, unu nocienoBaTelbHOCTb, COAEPIKALIYIO MO MeHblei mepe 70%,
NPEATIOYTUTENBHO 10 MeHbInel Mepe 80% u, Oojee nMpennoYTHTENBHO, O MeHbIIelH Mepe 90%
UAEeHTUYHOCTHU 110 nocheaosaresnbHoCcTU ¢ SEQ ID NO: 4, u k ero npou3BogHOMY WJIH COJIH.

B npyrom acnekre Hacrosiee U300peTeHNE OTHOCUTCS K HENTUAY, UMEIOIIEeMY JUINHY,
PaBHYIO MM MeHbIIEe 15 aMUHOKHCIIOT, Ooyee NMpennodYTUTENbHO, paBHy0 Wi MeHble 10, u
cogepxatiemy SEQ ID NO: 5, unu nocnenoBaTenbHOCTb, UIMEIOLIYIO 110 MeHblield Mepe 70%,
IPEeANOYTUTENFHO, TT0 MeHbIneil Mmepe 80% u, Oosnee MpeanouTHTENbHO, N0 MeHbLIeH Mepe 90%
UAEHTUYHOCTH 110 nocheaoBarenbHocTu ¢ SEQ ID NO: 5, u k ero npon3BogHOMY WJTH COJIH.

[IpennouyTuTenbHO, HACTOSIIEE N300PETEHHE OTHOCUTCS K TIENTHUAAM, UMEIOIIUM JUJTHHY,
paBHYr0O WM MeHblie 20 aMHUHOKHMCIOT, MPEANOYTUTEIbHO, PaBHYO WM MeHblie 15
AMUHOKUCJIOT, U coaepxkamuM Jiro0yo oaHy uz SEQ ID NO: 6-10, unu nocienoBaTeabHOCTb,
UMEINYI0 1o MeHbineil mepe 70%, mpeamodTurenbHO, Mo MeHbiued Mmepe 80% wu, Oonee
NPEATIOYTUTENBHO, IO MeHbIeld Mepe 90% WAEHTHYHOCTH IO IMOCIENOBATEIBHOCTH C JIFOOOH
onHoit u3 SEQ ID NO: 6-10, u k uX IpOU3BOAHOMY WUJIH COJIH.

CornacHo npeanoYTHTEIbHOMY acleKTy HACTOsALIee H300pEeTeHNe OTHOCUTCS K TIETITUAY,
UMEIOLIEMY JUIMHY, PaBHYKO WJIM MeHblle 20 aMUHOKHUCIIOT, NPEANOYTUTENbHO, PABHYIO WM
MeHblie 15 ammHOKHCHOT, U cogepxamemy SEQ ID NO: 6, unu mocinenoBaTeNbHOCTD,
UMEINYI0 1o MeHblneil mepe 70%, mpeamodturenpHO, Mo MeHbiued Mmepe 80% wu, Oonee
MPEATNOYTUTENBHO, MO MeHbIel Mepe 90% uaeHTUYHOCTH o mocienoBatenbHocTu ¢ SEQ ID
NO: 6, u kK ero NpoU3BOAHOMY WJIH COJIH.

CornacHo npeanoYTHTEIbHOMY acleKTy HACTosALIee N300peTeHne OTHOCUTCS K TETTUAY,
UMEIOLIEMY UIMHY, PaBHYKO WM MeHblle 20 aMHUHOKHUCIIOT, NPEANOYTHTENbHO, PABHYIO WIH
MeHblle 15 amuHOkucnoT, u cogepxamemy SEQ ID NO: 7, unum nocinenoBaTeNbHOCTD,
UMEIOYI0 1O MeHblueil mepe 70%, mpeanodrurenbHO, 1o MeHbield Mmepe 80% wu, Oonee
NPEATNIOYTUTENBHO, MO0 MeHbInel Mepe 90% HaeHTHYHOCTH Mo nocienosarenbHocTu ¢ SEQ ID
NO: 7, u x ero npou3BOAHOMY WJIH COJIH.

CoriacHo MpeanoYTUTEIbHOMY acleKTy HACTOsLIee H300pEeTeHHe OTHOCUTCS K TIETITUAY,
UMEIOLIeMy JUIMHY, PaBHYKO WJIM MeHblle 20 aMUHOKHCIIOT, NMPeANOYTHTENbHO, PABHYIO WU
Menbine 15 ammHOKHCHOT, U cogepxkamemy SEQ ID NO: 8, unu mocnenoBaTeNbHOCTD,
UMEIINYI0 To MeHbineil mepe 70%, mpeamodTurenbHO, Mo MeHbiued Mmepe 80% wu, Oonee
MPEATIOYTUTENBHO, MO MeHbInel Mepe 90% uaeHTUYHOCTH o mocienosatenbHocTd ¢ SEQ ID
NO: 8, u k ero npou3BOAHOMY WJIH COJIH.

CornacHo npeanoYTUTEIbHOMY acleKTy HACTOsALIee H300pEeTeHNe OTHOCUTCS K TETITUAY,
UMEIOLIEMY JUIMHY, PaBHYKO WJIM MeHblle 20 aMHUHOKHCIIOT, NPeANOYTHUTENbHO, PABHYIO WM
MeHbiie 15 ammHOKHCHOT, U cogepxkamemy SEQ ID NO: 9, unu mocnenoBaTeNnbHOCTD,
UMEINyI0 1o MeHblneil mepe 70%, mpeamouturenbHO, Mo MeHbiueld Mmepe 80% wu, Oonee
MPEATNIOYTUTENBHO, MO MeHbInel Mepe 90% uaeHTUYHOCTH o mocieaosatenbHocTu ¢ SEQ ID
NO: 9, u x ero npou3BOAHOMY WJIH COJIH.

CornacHo npeanoYTHTEIbHOMY acleKTy HACTOsALIee N300peTeHne OTHOCUTCS K TENTUAY,

UMCHOLIEMY MJIMHY, PAaBHYHO WJIM MCHBIIC 20 AMUHOKHNCJIOT, MNPEANOYTHUTECIIBHO, PABHYIO HIINU



MeHblie 15 amuHOkucaor, U copepxkamemy SEQ ID NO: 10, wnu mocnenoBaTenbHOCTD,
UMEINy0 1o MeHbineil mepe 70%, mpeamodturenbHO, 1Mo MeHbiuel Mepe 80% wu, Oonee
MPEANOYTUTENBHO, MO MeHblel Mepe 90% uaeHTUYHOCTH o nocienoBatenbHocTu ¢ SEQ ID
NO: 10, 1 k ero npou3BOAHOMY HJIH COJIH.

Hackonpko M3BECTHO NeEpPEUNCIIEHHBIM aBTOpaM M300peTeHHs] U 3asBUTENIO JaHHOU
3asiBKM, HU OJMH U3 ONHCAHHBIX B HACTOSINEM AOKYMEHTE NEeNTHIO0B HE U3BECTEH B AAHHOMN
o0acTy TEXHUKHU 0 aThl IPHOPUTETA HACTOsIIeH 3asaBkH, kpome nentuna ALWMRL. Onxako
m000i menTun, W3BECTHBIH B JAHHOW OOJACTH IO JaThl MPUOPHUTETA HACTOSIIEH 3asiBKH,
NOMAJAIMMI B O0BEM HACTOSINErO U300pEeTeHHs, COOTBETCTBEHHO HCKJIIOYAETCS W3
HACTOSLIETrO TOKyMEHTa.

A6OpeBHaTypbl aMHHOKHCIIOTHBIX MOCJIEA0BATEIbHOCTEH, NCTIOIB3YEMBIX B HACTOSIILEM

nokyMeHTe, cooTBeTcTBYOT HOMeHkyatype [IUPAC-IUB, kak moka3aHO B HMXKECIENYHOLIEH

Tabmne A.
Tabmuua A
AnanuH Ala A ApruauH Arg R
Acnaparus Asn N AcnaparuHoBasi KUCJIOTa Asp D
Iucrenn Cys C I'nmyramuHOBas KuCI0TA Glu E
I'mytamun Gln Q I'muuun Gly G
I'mctupun His H Hsoneiinun Ile I
Jlenua Leu L JIn3uH Lys K
MetuoHun Met M DeHunanaHuH Phe F
IIponun Pro P Cepun Ser S
Tpeonun Thr T Tpunrodan Trp '
Tuposun Tyr Y Banun Val \Y

«IIpoueHT WAEHTUYHOCTU TOCIENOBATEIbHOCTEW» B OTHOLIEHUH K MENTHAHOMN
MOCJIEIOBATEIbHOCTH OTHOCUTCSI K TIPOLIEHTY OCTAaTKOB, KOTOPbIE€ HWIAEHTUYHBI B OBYX
MOCJIEIOBATENBHOCTSIX. [IpOLIeHT MaeHTHYHOCTH mocienoBarenbHoctei (%SI) paccuuThiBaeTcs
o cienyrouei Gopmyie:

%SI=(nt-nd)*100/nt

rne nt - 3T0 KOJUYECTBO OCTATKOB B OCHOBHOM IMOCJIEAOBATEIbHOCTH, a nd - 370 ol1ee
KOJIMYECTBO HEHJICHTUYHBIX OCTATKOB B MPOTHBOIOCTABIISIEMONM IIOCIENOBATEIbHOCTH TIPH
BBIDABHUBAHUM TaKUM 00pa3oM, 4YTOOBl MAaKCUMAJIbHOE KOJHYECTBO AMHHOKHUCIIOT OBLIO
uneHtTndHbM.  CooTBeTcTBEeHHO, mocnenoBarespHOcTh WMNLKS Oymer wumers 83,3%
uaeHTHIHOCTH 1o ocnenoBatenbHOCTH ¢ SEQ ID NO: 4 WMNLKT (nd=1 u nt=6).

ITentua mo n300peTEeHUIO MOXKET UMETh 1O MeHblei Mepe 70%, mo MeHbIel mepe 75%,
no MeHbuiei Mepe 80%, mo MeHblieil Mepe 85%, no meHblieil Mepe 90% u O MeHblIEH Mepe
95% WAOEHTUYHOCTH MO TMOCHEAOBATENIbBHOCTH C JTAJOHHON MOCJENOBATEIbHOCTBIO MIPU

ONTHUMAJIbHOM BbIpaBHUBAHUU. OnTumaiabHOe BbIpaBHHUBAHUEC HOCHGI{OB&TGJ’IBHOCTGFI MOXKHO
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NPOBOUTH PA3JUYHBIMH H3BECTHBIMH CIOCOOAMH U C IOMOINBI0 KOMIIBIOTEPU3UPOBAHHOM
peanm3anyuu u3BecTHbIX anroputMoB (Hanpumep, BLAST, TFASTA, BESTFIT, nanpumep, B
nakere nporpammHoro obecreueHust Wisconsin Genetics, Beimyck 7.0, Genetics Computer
Group, Mbanucon, Buckoncun). Takke mosker ucnonb3oBatbes aaroput™m BLAST (Altschul et
al., (1990), Mol. Biol. 215:403-10), nporpammHoe o0ecredeHne st KOTOPOro MOXKHO TOJTYYHUTh
yepe3 HarmoHnanbHeIl neHTp OnoTexHonornueckoii nupopmarmu (www.ncbi.nlm.nih.gov/).
Bapunauuss aMUHOKHCIIOTHOH MOCJIEAOBATENIBHOCTH B nenrtuaax, coxepxkamux SEQ ID
NO: 1-10 no HacroseMy H300pEeTEHHIO, BKJIIOYAeT KOHCEPBATHBHYIO 3aMEHY aMHUHOKHCIIOT,
KOTOpasi HE BJIMAET HAa AKTUBHOCTb MENTHIA. 3aMEHbl, CIMOCOOHBIE COXPAHSITh AKTHBHOCTH
NEeNTHUAA, BBIOMPAOTCS Ha OCHOBE (a) 3((EeKTUBHOCTH B COXPAHEHHU CTPYKTYPbl MENTHUIHOTO
OCTOBa B 00JIACTH 3aMELICHUsI, TAKOH KaK JINCTOBBIC MJIM CITUPAJIbHBIE TPEXMEPHBIE CTPYKTYPBI,
(b) 3bdekTUBHOCTH B COXpPAHEHHH 3JIEKTPUYECKOTO 3apsifa Wik ruapodOoOHOCTH MOJIEKYJIbI B
1iesieBoii oonactu, i (¢) 3 (heKTUBHOCTH COXPAaHEHHsS] OCHOBHOM 4acTy OOKOBOM IIeTIH.
AMUHOKHCIIOTB! KJIACCHQULIUPYIOTCS B COOTBETCTBUU € OOIIMMH CBOHCTBAMHU OOKOBOH

I[eTH, KaK OMHUCAHO B HIbKecneayromel Tadmie B.

Tabnuua B
ruapodoOHOCTh Hopunetinun, Met, Ala, Val, Leu, Ile;
HeHlTpanbHast ruapopOoOHOCTD Cys, Ser, Thr;
KHUCJIOTHOCTD Asp, Glu;
OCHOBHOCTBH Asn, Gln, His, Lys, Arg;
OCTaTKH, KOTOpbIE BAMSIOT Ha opueHTauuto nenu | Gly, Pro;
apOMaTUYHOCTD Trp, Tyr, Phe.

IIpumepbl KOHCEPBATUBHOM 3aMEHbl OTHOCSTCS K TPYIIE, COCTOSIIEH W3 OCHOBHBIX
AMHMHOKHCJIOT (apTUHMH, JU3UH U TUCTUAMH), KUCIBIX AMMHOKHCIIOT (TJyTAMUHOBAsI KUCIIOTA U
acraparuHOBasi KUCJIOTA), TOJSIPHBIX aMHUHOKHCIOT (TJIyTAaMHH W acmaparuH), ruapodoOHbIX
AMUHOKHUCJIOT (JIEWIUH, W3OJICHIMH, BAJIWH. M METHOHHMH), apOMATHYECKUX aAMHUHOKUCIIOT
(enunananus, TpuntodaH ¥ THPO3UH) U HEOOIBIIUX AMHHOKHUCIIOT (TJIMLUH, AJTAHUH, CEPUH U
TPEOHHH).

B nmanHOI 00/1aCcTH TEXHUKH M3BECTHBI AMUHOKHCJIOTHBIE 3aMEHBI, KOTOPbIe OOBIYHO HE
U3MEHSIIOT YIEIbHYI0 aKTHBHOCTb.

Haubonee dacto BCcTpewarommmcsi 3ameHamu siBjisiroTcsi: Ala/Ser, Val/lle, Asp/Glu,
Thr/Ser, Ala/Gly, Ala/Thr, Ser/Asn, Ala/Val, Ser/Gly, Tyr/Phe, Ala/Pro, Lys/Arg, Asp/Asn,
Leu/lle, Leu/Val, Ala/Glu, Asp/Gly u mnpOTHUBOMONOXHBbIE W3MeHeHus. Jlpyroil mpumep
KOHCEPBATHUBHBIX 3aMEH MOKa3aH B HIbKecneayrouen tadbmmue C.

TABJIMIIA C
Hcxonnas Bo3mosknas 3ameHa IIpennoururenbHas 3aMeHa

AMHWHOKHCJIOTA

Ala (A) Val; Leu; Ile Val
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Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys (C) Ser; Ala Ser
GIn (Q) Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly (G) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
Ile (I) Leu; Val; Met; Ala; Phe; nopneitiua | Leu
Leu (L) Hopuieriuun; Ile; Val; Met; Ala; Phe Ile

Lys (K) Arg; Gln; Asn Arg
Met (M) Leu; Phe; lle Leu
Phe (F) Leu; Val; Ile; Ala; Tyr Tyr
Pro (P) Ala Ala
Ser (S) Thr Thr
Thr (T) Ser Ser
Trp (W) Tyr; Phe Tyr
Tyr (Y) Trp; Phe; Thr; Ser Phe
Val (V) Ile; Leu; Met; Phe; Ala; Hopnelinun Leu

Ilentun 1O  HacToOsAIEMY  HM300pPETEHHIO  MOXKET  HAaxXOOWThCs B (opme
MoauuIpoBaHHOro nentuaa, N- mwim/u C-KoHel KOTOPOro XMMHUYECKH MOAU(GUIIPOBAH WU
3aIIHIIEH OPraHUYECKUMH COETNHEHUSIMH.

TepMuH «IPOU3BONHOE» WM «Ero MPOU3BOAHOE», HCIOJIb3YEMbIi B HACTOSIIEM
JOKYMEHTE IO OTHOIIEHHIO K MENTHUAY IO HACTOSIEMY H300pETeHHIO, O3HA4YaeT MEeNTHI, Y
kotoporo ero N- u/umu C-kOHE XMMHUYEeCKH MOAU(HUIIMPOBAH WU 3AIMUINEH OPTaHUYECKUM
COEIMHEHUEM.

[Tpumepsr  MomuduKamuu  BKIIOYAIOT  (PochHOpPHUIMPOBAHUE,  TIIMKO3UIHPOBAHUE,
alMIIMpoBaHue  (BKIIFOYAs — AleTWIMPOBAHHUE, JIAYPOWJIMPOBAHUE, MHUPUCTOPHIMPOBAHHUE,
NAJBMUTOWJINPOBAHHUE),  AJKWJIMPOBAHHE, KapOOKCHIINPOBaHHE, TUAPOKCHITUPOBAHHE,
TTTUKAPOBaHKE, ONOTHHIIINPOBAHNE, YOUKBUTHHWINPOBAHUE U aMUIUPOBAHHE.

[IpenmouyTuTenbHO, TMENTHA IO  HACTOSIIEMY  M300PETEHHI0  MOXKeT  ObITh
Moau(uUIPoBaH Ha cBoeM N-KOHILE, Oosiee MPEeANOYTUTENBHO, C TOMOINBI0 ALMIHPOBAHMS,
BKJIFOYAsl alleTUIMPOBAHUE, JIAYPOUIIMPOBAHNE, MUPUCTOPIIINPOBAHNIE M NMAJIbMUTOUIMPOBAHUE.
N-KOHLIeBbIE  aleTWIIbHbIE W  TMaJbMHUTOMJIbHBIE  IPOU3BOAHbBIE  MENTHAA  SBIIOTCA
NPEATIOYTUTENBHBIM aCTIEKTOM HACTOSIIEr0 H300PETEHMS.

TepMuH «CONMB» WM «Ero COJb», HUCIOJNb3YEMbI B HACTOSIEM JOKYMEHTE II0

OTHOLICHHUIO K NOENTHUAY IO HACTOALICMY I/1306peTeHI/II'O, O3HA4acT COJIb MNCINTHAA HIIM €TI0
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MIPOU3BOAHOIO C MOAXOASALIEN KUCIOTOU UIM OCHOBAHHUEM.

Tunuynele NpUMeEpbl KHUCJIOT BKIIOYAIOT, HANPUMEP, COJISHYIO KHUCIOTY, YKCYCHYIO
KHUCJIOTY, TPHU(PTOPYKCYCHYIO KHCIOTY, INABEJEBYK) KHCJIOTY, MAaJeHHOBYIO KHCIOTY,
METaHCYJIb(POHOBYIO KHUCJIOTY, Iapa-TOJNyOJCYJNb()OHOBYIO KHUCJIOTY, SIHTAPHYIO KHUCIOTY,
JIUMOHHYIO KHUCJIOTY, BUHHYH KHCJIOTY U MOJIOYHYIO KUCJIOTY.

Tunuuxble MpUMepbl OCHOBAHUN BKJIHOYAIOT, HAIIPUMEP, MOHO-, AU- U TPUAJIKUIAMUHBI,
HanpuMep METUJIAMUH, JUMETHJIAMUH, TPUMETUIAMUH, 3TUJIAMUH, JU3TUIAMUH, TPU3TUIAMUH,
NPONWIAMUH,  JUIOPONMUJIAMUH,  TPUIPONUIAMHUH,  OTWICHIAWAMUH, MOHO-, JH- U
TPUATIKAHOJIAMHUHBI, HAIIPUMEP MOHO3TAHOJAMUH, TUATAHOJIAMUH U TPUITAHOJAMUH, I'YaHU]IUH,
MOpPQONMH, NHIEPUOUH, NUPPOIMIANH, NHUNEpasuH, |-OyTwinunepuauH,  1-3THn-2-
MeTuInunepuanH, N-mMetunnunepasut, 1,4-mumerunnunepasus, N-Oen3mwidennnsTiiaMuH, N-
METHJITTFOKO3aMHH U TPUC(TUAPOKCUMETHI)aMIHOMETAH.

CornacHo HacTosleMy H300PETEHHIO, MPEINOYTUTENBHO HCIIONB3YETCs alleTaTHAst I
TpudTOpaeTaTHas COJIb NENTHUAA WIH €T0 TPOU3BOIHOTO.

B 3aBHCHMOCTH OT CBOEH UIMHBI MENTUA IO HACTOSIIEMY H300pPETEHHIO MOXKET OBITh
CHHTE3MPOBAaH CIOCOOOM, XOpOIIO HM3BECTHHIM B INAHHOH OOJIACTH, HAmpUMeEp, C IMOMOILIBIO
aBTOMATUYECKOTO CHUHTE3aTOpa MENTUAOB, WIHM MOJIY4€H C INOMOINBIO TEXHOJOTMU TIe€HHOU
uHXeHepuu. Hampumep, CIOUTBHIA r'eH, KOTUPYIOIIUH CIUTHI OENOK, BKIIFOYAOIIUNA CIUTOrO
napTHepa U MEeNTH[ 10 HACTOSIIEMY M300PETeHHIO, TOIYyYaloT C OMOIIBI I'eHHON WH)XXKEHEPUH
U 3aTeM TPaHCHOPMHUPYIOT B KJIETKY-XO35IMHA Ui SKCrpeccuu ciauroro Oenka. ITocnme storo
NEeNTHUI N0 HACTOSALEMYy HW300pPETEHUIO OTINEIUIIOT M OTAENSAIOT OT CIUTOro Oenka ¢
UCTIONIb30BAHUEM MPOTEa3bl UM COEAMHEHUs, YTOObI MONy4YuTh kenaemblii mentun. C 3Toi
LEJIbK0 MEXAY IOJUHYKICOTUAAMH, KOAUPYIOLIUMU CIUTOrO MapTHEpa M MNEeNnTuja 10
HACTOSAIIEMY HM300peTeHHI0 MOXKeT ObITh BCTaBieHa mnocienosarenabHocTh JIHK, xomumpyromas
AMMHOKHCJIOTHBIE OCTaTKH, KOTOpPbIE MOT'YT OBbITh PaCIIEIUIeHbl IPOTea30H, TAKOH Kak (axTop
Xa wM SHTepOKHHA3a, WK coequHeHneM, TakuM kak CNBr wiu ruipokcuiaMuH.

[TenTuael Mo HACTOSIEMY M300PETEHHUIO MOTYT CYLIECTBOBATH B BHIE CTEPEOH30MEPOB
UM CMECE CTEepeOM3OMEPOB;, HANPUMEP, AMUHOKUCIOTHI, U3 KOTOPBIX OHU COCTOSIT, MOTYT
umetb L-koHdurypammo, D-xordurypauuo wiam Moryt ObITh paleMUYECKHIMH HE3aBUCHMO
apyr ot apyra. CinenoBaTenbHO, MOKHO MOJYYUTh U30MEPHBbIE CMECH, a TaKXKe palemMarbl WK
NUACTEPEOMEPHBbIE CMECH WUJIM YUCThIE JUACTEPEOMEpBl MM SHAHTHOMEpPBI, B 3aBUCUMOCTH OT
KOJIM4YECTBA ACUMMETPUYHBIX aTOMOB YIJIEPOAA U OT TOrO, Kakhe W30MEpbl WUJIN H30MEpPHBIE
CMeCH NMPUCYTCTBYIOT. [IpeanouTuTenbHble CTPYKTYPhI MENTHIOB [0 HACTOSALIEMY H300pETEHHIO
NPEACTABISIIOT COOOM YMCTBIE M30MEPBI, T.€. SHAHTHOMEpHI WM auacrepeomepbl. Hambonee
NPEANOYTUTENbHBIE CTPYKTYPhl NENTHUAOB MO HACTOSIIEMY H300PETEHHIO BKIIFOYAOT
aMHHOKHUCIIOTHI, nMeroine L-koHdurypanmto. Ecnu He ykazaHO MHOE, TO CYHTAETCS, YTO €CIIH
yKa3aHO, YTO OJIHA aMHHOKHCJIOTa MOXeET ObITh Ala, mogpasymeBaercs, 4To ee BhIOUparoT u3 L-
Ala-, D-Ala- nnm paneMu4eckoii Mt HepaleMUIecKuX cMecel o0enx.

Kocmerndeckass KOMNO3MLMS 1O HACTOSINEMY H300PETEHUIO COAEPIKUT IO MEHbLIeH

MEpPE OAWH U3 BBIMCOMUCAHHBIX MEINTUAOB BMECTE C IO MEHbIIeH MEpPE OAHHUM KOCMETHYCCKU
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PUEMJIEMBIM UHTPETUEHTOM.

dapmaneBTHUECKAs KOMITO3ULMSA 110 HACTOSIIEMY H300PETEHHIO COAEPIKHUT IO MEHBIIEH
Mepe OOWH W3 BBIIICONHMCAHHBIX MENTHIOB BMECTE€ IO MEHbIIEH Mepe ¢ OIHUM
(bapmMaleBTHUECKH TPUEMIIEMbIM HHIPEIUEHTOM.

dapmarieBTHUECKasT WM KOCMETHYECKash KOMIO3MLHS IO HACTOAILIEMY H300PETeHHUIO
MOXET COAep:KaTh KOJWYECTBO MENTHUAA MM €ro MPOM3BOAHOIO H/MJIM COJNU B AMANA30HE OT
0,00000001% no 20% mno Becy, mpeamnourutesnbHo, or 0,000001% no 15% mo Becy, Oonee
npennoututesibHo, oT 0,0001% no 10% mo Becy u, ewme Oonee mpeanoututenbHo, ot 0,0001%
10 5% 1o Becy.

Kocmernyeckass KOMIO3WLMSA IO HACTOALIEMY H300PETEHHI0O MOXKET COIepKaThb
MHOECTBO JAPYTUX HEOOS3aTeNbHBIX KOMIIOHEHTOB, MOAXOISIIMX IJII TOTO, YTOOBI CHENaTh
TaKMe KOMIO3ULUHN 00Jiee KOCMETUYECKH HJIM 3CTETHYECKH MPUEMIIEMbIMU WJIH TPEIOCTABUTH
UM JIOTIOJIHUTENIbHBIE MPEUMYIIECTBA NPU HCIOJIb30BaHUU. Takue OObIYHBIE HEOOs3aTeIbHbIE
UHTPEIUEHThI XOPOILIO W3BECTHBI CHENHAINCTaM B AaHHOHW obmactu. K HUM oTHOCSTCS JEOOBIE
KOCMETHYECKH NpPUEMJIEMblE HHIPEOHEHTHI, TaKHe Kak conepkamuecss B MeKayHapOIHOM
CJIOBape U CIpaBOYHMKE MO kocMeTnueckuM nHrpeanentam CTFA, 7-e uznanue, noa peaaxkuueit
Bennunrepa u Makleena (The Cosmetic, Toiletry u Fragrance Association, Inc., Bammuarros,
okpyr Komxymbus, 1997). Ucnonb3yemMblii B HACTOSIIEM NOKYMEHTE TEPMHUH «KOCMETHYECKU
NPUEMIIEMBII» O3HA4YaeT BEINECTBO (HANMpUMeEp, COENUHEHHE WM KOMIIO3MLHUIO), KOTOpOe
NOIXOAUT JJIsl HMCIIOJIb30BAHMS B KOHTAKTe€ C KOXEH, BOJOCAMH WM JPYTUM MOAXOASIINUM
cyOCTpaToM, Kak ONpeneeHO HIKE.

Kocmernyecku npuemieMble HHIPEANEHTHI, UCIIOIb3yeMble B HACTOALIEM H300pEeTEeHUH,
BKJIFOYAIOT KOCMETUYECKU NPHEMJIEMbIe HOCUTEINH, JIETy4le U HeJeTy4le PacTBOPUTENH, BOLY U
Apyrue JOMOJIHUTENbHbIE HWHIPEIUEHThI, TaKue Kak I1OBEPXHOCTHO-aKTHBHbIE BELIECTBA,
KOHCEPBaHTbI, a0COPOSHTHI, XEIATUPYIOIIHUE areHThl, CMAa3KH, YBJIAXHUTENH, THApodoOu3aTopsl,
AHTHOKCUJAHTBI, TOrJIOTHUTeNH Y D-M3/IyueHus, BeIIeCTBA, CHUMAIOIINE pa3apakKeHue,
BUTAMMHBI, PEIKO3EMENIbHbIE METAJUIbI, TPOTUBOMUKPOOHBIE areHThl, OTAYLIKH, KPACUTEIH H
KpacsLfe UHIPEIUEHTbI H/UJIH CTPYKTYPHUPYIOLIHE areHThI.

BrIpakeHHe «KOCMETHYECKH MPHEMJIEMbI HOCHTEJIb», HCIOJNb3YyeMOE B JTaHHOM
JTOKYMEHTE, 03HA4aeT OAMH WJIM HECKOJIBKO COBMECTHMBIX TBEPABIX WJIH JKUIKUX HATIOJHHUTENEH,
pasbaBuTeneii, yBenuunreneld 00beMa U T.I1., KOTOPbIE SBISIOTCS KOCMETUYECKH TPUEMIIEMbIMHY,
KaK ONpenesieHoO Bblme. TepMHH «COBMECTHMBIT», MCIIONB3YEMbIil B HACTOSILIEM JOKYMEHTE,
O3HA4YaeT, YTO KOMIIOHEHTbl KOMIIO3UIMH 10 HACTOSIEMY H300pETeHHI0 MOTyT OBITh
O00BETMHEHBI C UCXOIHBIMU AKTUBHBIMU BELIECTBAMH IO HACTOALIEMY HW300PETEHUIO U NIPYT C
APYyroM TakuM 0Opa3oM, 4ToObl HE ObUIO B3aMMOIEHCTBHS, KOTOPOE MOTJIO Obl CYIIECTBEHHO
CHM3HUTD 3PPEKTHBHOCTH KOMIO3ULIUHU MPH OOBIMHOM MPUMEHEHUH.

Tun HOCcUTENSA, UCTIONB3YEMOTO B HACTOALIEM U300PETEHNH, 3aBUCHT OT THIIA )KEJIAEMOTO
nponykra. Kommosuiun, ucrnonb3yeMble B HACTOSIIEM H300pETEHHH, MOTYT COOTBETCTBOBATH
MHOeCTBY (opM nponyKiuu. OHU BKIIIOYAIOT, HO HE OTPAHUYUBAIOTCS UMH, JIOCBOHBI, KPEMBI,

refid, KapaHAalld, CIped, MasH, MacThl, MyCChl U KOCMETHYECKHE CpeAcTBa (Hampumep,
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TBEpPJIbIE, TIOJTYTBEPAbIE HITH JKUJIKHE MAKUSKHbIE CPEACTBA, BKIIFOUAsl OCHOBBI).

3Ttu HOpMBI MPOAYKLHN MOTYT BKJIFOYAaTh HECKOJIbKO THUIIOB HOCUTENEH, BKIIIOYAsi, HO HE
OrpaHUYMBAsCh UMH, PACTBOPBI, a3pPO30JIH, SMYJbCHH (BKJIIOYas Macjio B BOAE HJIM BOAA B
Maciie), ey, TBEpAbIE BELECTBA U JIUTTOCOMBL.

Komnosunuu mo HactosmeMy H300pETEHHI0 MOTYT COAep)kKaTb BOAY B Pa3JIMUHBIX
KOJIMYECTBAX B 3aBHCUMOCTH OT (opMbel kommo3uiuu. KommyecTBO BOABL, €CiM  OHA
IPUCYTCTBYET, MOXKET HaXOMUThCS B Auamna3oHe oT MeHee 1% no Gonee uem 99% mo Becy 1o
OTHOLIEHHIO K BECy BCEH KOMIO3MLMHU. BOIHYIO KOMIIO3MIIUIO MO HACTOSIIIEMY HU300PETEeHUIO
CIEIHAIbHO COCTABJISIFOT B BHIE BOJIHBIX JIOCBOHOB WUJIM 3MYJIbCUN BOJAa B Maclie WJIM Macio B
BOJE, WU B BUIE MYJbTUIMYJIbCHI (TPOHHBIX 3MYJbCUI: Macjo B BOAE B Maclie WM BOJA B
macne B Bone). Takue 3MysibCuH U3BeCTHBI M onucanbl, Hanpumep, C. FOX B "Cosmetics and
Toiletries" - Hos1Opb 1986 - Tom. 101 - cTpanums! 101-112.

TBepable KOMIIO3WLMH, CIPEeH W KPEeMbl THUNA BOAAa B Maclie OOBIYHO COAEpKaT
Kon4ecTBO Boabl MeHee 10%, Oojee mpeanodTuTeNnbHO, MeHee 5% Mo BeCy MO OTHOIIEHHIO K
oOmemMy Becy kommo3uuuu. IIlapukoBble KOMITIO3MLIMH, BOAHBIE KOMIIO3ULUH U J1€300PAHT
OOBIMHO COIepKaT KOJMYECTBO BOABI OT mpuMmepHo 15% mpo mnpumepno 99%, Oonee
NPEATIoUTUTENBHO, OoT npuMepHo 30% no mpumepHo 90%, emie OoJjiee MPERNOYTHTENBHO, OT
npumepHo 50% no npumepHO 80% 1O BeCy OTHOCUTEIBHO OOIIEro Beca KOMITO3HLIH.

Komno3nuuu no HactosimeMy H300peTeHHIO TakKe MOTYT COAepikKaTh CHIIMKOHBI. Ecin
OHHU IPUCYTCTBYIOT, TO CHIIMKOHBI OOBIYHO OYAYT COAEPKaThCs HA YPOBHE OT mpumMepHo 30% 10
npuMmepHo 85%, Oosee mpeamoyturenbHO, OT npumepHo 40% no npumepro 75%, eme Oonee
NPEATIOUTUTENBHO, OT MpuUMepHO 50% 1o npuMepHO 65% MO BECYy OTHOCHUTENBHO OOIIEro Beca
KOMIIO3ULIUH.

Hcnonb3yemMble B HACTOSIIIIEM U300pPETEHUH CHIIMKOHBI MPEANOYTUTENBHO MPENCTABISIIOT
coOOll JMHEHHbIe WM LUKJINYECKHe CHIMKOHBI, COAepKaimue OT 2 10 7 aTOMOB KpPEMHHS,
npu4YeM OTH CHUJIMKOHBI HEOOS3aTENIbHO 3aMELICHbl ATKUJIbHBIMH WJIH  aJKOKCHIPYIIIAMH,
cogepxkamumMu oT 1 mo 10 aromoB yriepona. llogxonsimue CHUIMKOHBI —BKJIKOYAIOT
JOJIeKaMeTUILINKIONeKCACUIIOKCAaH, IMKJIOMEHTACUJIOKCAH, JAeKaMEeTUJILUKIIONEHTAaCUIOKCaH,
LUKJIOTETPACUIIOKCAH, renTaMeTWIOKTUITPUCHIIOKCAH, reKCaMeTHJIIUCUIIOKCAH,
JIeKaMeTUITETPACUIIOKCaH, J10/leKa-METUJINIEHTACUIIOKCAaH, OKTaMETWITETPAaCUJIOKCAaH U HUX
CMeECH.

Komno3nuuu mo HactosimeMmy H300pETeHHI0 MOTYT COAEPIKaTb OAWH WM HECKOJIBKO
JeTy4yux pacTBopuTened. Eciau OHM NpUCYTCTBYIOT, TO JIETy4Ul PpacTBOPUTENIb WM CMEChH
pactBopureneii 00bI9HO OYAYT comepskaThCsi Ha ypoBHe OT npumepHo 10% mo mpumepro 90%,
OoJee MpennoOYTHTENBHO, OT NMpUMEpHO 25% 1o mpumepHO 75%, ee Ooree MPeanoYTHTEIBHO,
ot mpuMmepHo 35% no mpumepHo 65% MO BeCy OTHOCHTEIBHO OOINEro Beca KOMIIO3MLIUH.
PactBopurenyu, HUCHoONb3yeMble B HACTOSALIEM JOKYMEHTE, MPEANOYTUTENIbHO, IMPENCTaBISIIOT
co0oli JleTyure OpraHu4ecKue PacTBOPUTEIIH.

Hcnonb3yeMblil B HACTOSIIIEM AOKYMEHTE TEPMUH «JIETY4YHe» OTHOCUTCS K BELECTBAM CO

S3HAYUTCJIbHBIM JAaBJICHUEM I1apa B YCJIOBUAX Opr}KaIOH_IefI CpE€AbI, KaK IMOHATHO Cli€HUAJINCTAM
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B IaHHOHW 00NacTH.

Jleryune  pacTBOpUTENH NI HUCIONB30BAaHMS B HACTOSINEM  HM300pETEHHH,
NPEATNIOYTUTENbHO, OyayT uMeTh paaBieHue mapa npumepHo 2 klla wnm Oonee, Oomnee
npennouTuTesibHo, npumepo 6 klla wumm Gomee mpu 25°C. Jleryuue pacTBOpHUTENH IS
UCIIOJIb30BAHUSI B HACTOSIILEM H300PETeHUH, MPEANOYTUTENbHO, OyAyT MUMETh TOUKY KHUIIEHUS
npu HopMasbHOH atmocdepe (1 atm) menee npumepno 150°C, Oosee MpeAnoUTHTENbHO, MEHee
npumepro 100°C, eme Oonee mnpennoutuTenbHO, MeHee mnpumepHo 90°C, eme Ooree
MPEeATNOYTUTENBHO, MeHee pumMepHOo 80°C.

[IpenmoyTuTeNnbHO, JIETy4YHe pPACTBOPUTENH Ui HWCIOJBb30BAHUS B  HACTOSIIEM
IOKyMeHTe OyIyT OTHOCHTEJIBHO HEMaXy4MMH U O€30MacHbIMU JJISi MCIOJIb30BAHHS Ha KOXKE
yenoBeka. [loaxonsmue JeTy4re pPacTBOPUTENH BKIIIOYAIOT, HO HE OrPAaHUYMBAIOTCS HMHU,
cuptel  C1-C4, neryyne CHUIMKOHBI W WX CMecH. [IpennmoyTHTeNbHBIMU JIETYYHUMH
pactBopurensimu siBisirorcss cnuptel C1-C4 w ux cmecu. Bonee npeamnouTHUTENnbHBIM IS
UCTIONIb30BAHUS B HACTOSIIIIEM JIOKYMEHTE SIBJIIETCS STAHOJL.

KomMnosnumu 1o HacrosimeMmy H300pETEHHIO MOTYT TakKXKe COAEpKaTb OIWH WU
HECKOJIbKO HEJIETY4HX PAacTBOpUTened. Ecnu OHM NPUCYTCTBYIOT, TO HENETYYHH PaCTBOPUTEIND
WIA CMECh DPACTBOpPHUTENEH OOBIMHO OyAyT conep’kaTbCcs Ha ypoBHE OT mpumepHo 1% 1o
npuMmepHO 20%, Oosiee mpennmouTUTENBHO, OT npuMepHo 2% no mpumepHo 10%, eme Oonee
NPEATIOUYTUTENIBHO, OT MpUMepHO 3% 10 mpumepHO 5% IO BECy OTHOCHUTENBHO OOILIEro Beca
kommnosuiun. [logxonsmue HeneTyune pacTBOPUTENH BKIFOUAIOT, HO HE OTPAHUYMBAIOTCS UMH,
OeH3unbeH30at, LIeTeapUIIOBbIH CITUPT, LETUIIOBBIA CITUPT, IUATHI(TANIAT, H30NPONUIMUPHUCTAT,
IUMETUKOH, KaPUJIMJIMETUKOH U UX CMECH.

B koMmo3umusx Mo HACTOSIIEMYy H300pPETEHUI0 MOIYT IPUCYTCTBOBATb HECKOJBKO
APYTUX JOMOJHUTENbHBIX MHIrpefueHToB. OHHM BKIIOYAOT, HO HE OrPaHUYMBAIOTCS HMH,
ruapoUIbHBIE MOJIUMEPBI, BBIOpaHHbIE u3 NOJIN3TUIICHTJIUKONEH (PEG),
MTOJIMBUHUJIITUPPOJIUIOHOB (PVP), ruapokcunponunmMeTuianeuitonodsl  (HPMC) u
NoJIOKcaMepoB;, Y @-cTabmin3aTophl, Takue Kak OeH30()eHOH-3; aHTHOKCHAAHTHI, TaKHE Kak
TOKO(epHIIalleTaT, KOHCEPBAaHThI, Takue Kak (DEHOKCHATAHOJN, OEH3WJIOBBIH  CIHPT,
MmetwinapadeH, nponwimapabeH; areHThl, peryaupyioomue pH, Takue kak MOJOYHAst KHCIIOTa,
JVMOHHAsI KHCJIOTAa, LUTPAT HATPHs, SHTapHas KUCJIOTa, (GochopHas KHUCIOTA, TUAPOKCHI
HATpUsi, KapOOHAT HATPHS, €30I0PAHTHI U IPOTUBOMHUKPOOHBIE CPEICTBA, TAKUE KaK (papHE301,
¢deHoncynbhoHAT LWHKA W STHITEKCHITIHLEPHH, VBJIAXKHUTEIH, TaKHe Kak TPUOEreHUH,
TITULEPHH, areHTbl KOHAMLIMOHUPOBAHMS KOKH, TAKHE KaK AJUIAHTOMH, OXJIAKIAIOIINE areHThI,
TaKMe KaK TPUMETIJIN3OMPOMMWIOYTaHAMH U MEHTOJI, HHTPEIUEHTHI ISl KOHANLIMOHUPOBAHUS
BOJIOC, TaKW€ KaK T[AHTEHOJ, MAHTETUH, MAHTOTeWH, MAHTEHWJISTWIOBBIH 3GuUp U HX
KOMOWHALINK, MPOTEJUICHTHI, TaKUe KaK MPOMaH, U30MporaH, OyTaH U n3o0yTeH, odiue Cou,
TaKMe KakK aleTaT KaJus U XJIOPUA HATPHs U UX CMECH, OTAYIIKH U KPACHUTEIH.

Ecnu oHM MPHCYTCTBYIOT, TO 3TH IOMNOJHUTENbHBbIE MHIPEIUEHTHI, MPEANOYTUTENBHO,
OyayT mpucyTcTBOBaTh Ha ypoBHe MeHee 10%, Oojiee mpeamoyTHTeNbHO, MeHee 5% 1o Becy

OTHOCUTECIIBHO 061.[[61"0 B€Ca KOMITO3UIIHMH.
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IIpennmouturenbHO, (papMaLeBTHUECKYI0 KOMITO3ULMIO IO HACTOSIIEMY H300pPETEHHUIO
W3rOTABJIMBAIOT B MOAXOAALINX JIGKAPCTBEHHBIX (opmax, coaepkammx 3(QexTruBHOE
KOJINYECTBO 0 MEHbIIEH Mepe OJHOrO M3 BBIIIEONHCAHHBIX NMENTHIOB BMECTE MO MEHbIIEH
Mepe ¢ OHUM (papManeBTUYECKHU IPUEMIIEMBbIM HHIPEUEHTOM.

[TpumepamMu TNOOXOASAIIMX JIEKAPCTBEHHBIX (POpM SBIAIOTCS TaOJNETKH, KarlCyJbl,
TaOJIETKU C MMOKPBITHEM, IPAHYJIbI, PACTBOPBI U CUPOIBI I IEPOPATIBHOTO BBEACHUS, PACTBOPBI,
NOMaJIbl U Ma3H Il MECTHOTO ITPUMEHEHHUS; JIEKAPCTBEHHbIE MIACTBIPU JUIsI TPAHCEPMAJIBHOTO
BBEJICHUS, CYMIO3UTOPHHU ISl PEKTAILHOTO BBEIEHHUS] M MHbEKLIMOHHBIE CTEPUIIbHBIE PACTBOPBL.
JIpyruMH TOAXOSIIIUMH  JIEKAPCTBEHHBIMU (OpMaMU  SIBJSIFOTCST (OPMBI ¢ 3aMeIJIEHHBIM
BBICBOOOXKIEHHEM U (OPMBI Ha OCHOBE JIMIIOCOM MJISi MEPOPATBHOTO, MHBEKIIHOHHOTO MU
TPAHCAEPMAILHOTO BBEACHHUSI.

Kak omucano B HacTosAlleM JOKyMeHTe, (QapMareBThudeckass KOMIIO3HLHUS —IIO
HACTOSIIEMY HM300pPETEHUIO COAEPIKHUT MO MEHbINEH Mepe OIMH U3 BBIIICONHUCAHHBIX MENTHIOB
BMecTe ¢ (papMaLeBTUYECKH MPUEMJIEMbIM SKCIHITUEHTOM, KOTOPbIH B KOHTEKCTE HACTOSIIETO
n300peTeHNs BKIIOYAaeT B ce0sl JI0Oble pacTBOPHUTENH, pa30aBUTEIN WM PYrHe HATIOJIHUTEIH,
BCIIOMOTATEJIbHBIE BEIECTBA JJIS1 AUCTIEPCUN WIIH CYCIIEH3UH, TIOBEPXHOCTHO-aKTUBHBIE ar€HTHI,
M30TOHMYECKUE areHThl, 3aryCTUTEIN WM SMYJbIUPYIOLUINE areHThbl, KOHCEPBAHTHI, TBEPIbIE
CBSI3YIOI[ME BEIIECTBA, CMA3bIBAIOLINE BEIIECTBA U T.I., B 3aBUCHMOCTH OT KOHKPETHOH
KeJaeMOil JIeKapCTBEHHON (POPMBI.

HexkoTopble nmpuMepbl BEINECTB, KOTOPbIE MOTYT CIYKHTh B KadecTBe (papMaleBTHIECKU
INPUEMJIEMOTO SKCLIMITMEHTa, BKJIIOYAIOT, HO HE OTPaHMYUBAIOTCA HMH, caxapa, Takue Kak
JIaKTO3a, IJIIOKO3a M caxapo3a, KpaxMajbl, TaKue Kak KyKypy3HbII Kpaxmal M KapTodenbHbIH
KpaxMaJj, LeJUII0JIO3y W €€ IPOU3BOAHBbIC, Takue Kak KapOOKCHMETHJILEIUTI0JIO3a HATpus,
STHILEJUTFOJIO3a U aleTaT LEeJUTION03bL, MOPOIIKOOOpa3HbI TParakaHT, COJOM; JKEIATHH, TaJbK;
SKCLUIMEHTH], TaKHe KaK Macjo Kakao M BOCKM JJIsl CYNIIO3UTOPHUEB, Macia, Takhe Kak
apaxucoBOE MAclo, XJIOIIKOBOE Macjo, caiopoBO€ MAciio, KyHXXYTHO€ Macjo, OJHMBKOBOE
Maclio, KyKypy3HOe Maclio U COEBOE€ MAacjo; INIMKOJIH, TAKHE KaK MPOMHJICHIIHKONb, CIOKHBIE
3(upbl, TaKue KaK STHIONEAT W STWUIAypaT, arap; Oy(epHble areHThl, TaKHe KaK TUAPOKCHI
MarHusi U TUAPOKCHI TIOMHHUS, aJbI'MHOBAs KHUCJIOTA, allMPOT€HHAs BOJAA; M30TOHUYECKHH
¢usnonornueckuii pacTBop; pactBop PuHrepa; sTmnoBblii crupt u ¢ocdaTHbie OydepHbe
pacTBOpBL, OPYrHe€ HETOKCUYHBIE COBMECTUMBbIC CMA3bIBAIOLINE BEINCTBA, TAKHE Kak
maypwicynbhaT HaTpUs W CTeapaT MarHus, KpPacuTelH, AaHTHAATE3NOHHbIE CpPEACTBa,
MOKPBIBAKOIIME AreHThl, IOACIACTUTENH, apoOMaTHU3aTOPbl W OTAYIIKH, KOHCEPBAHTBI H
AHTHOKCHU/IAHTHI.

Tepmunbl  «papManeBTUUECKU MPUEMIIEMbIH» W «(PU3HOJIOTUYECKA TPHEMIIEMBbII»
npeqHa3HaYeHbl s 00O03Ha4YeHHs, 0e3 KaKoro-MOO KOHKPETHOTO OrpaHUYeHHs, JIFOOOTro
BEIECTBA, MOAXOIAIIErO JUIsl U3rOTOBJIEHHs (PapMaleBTUYECKONH KOMIIO3ULIUU IS BBEIEHHS
KUBOMY CYIIECTBY.

JlekapcTBeHHbIE (POPMBI MOTYT TaK)K€ CONEPKATh APYTUe TPAAULMOHHbIE HHTPEIUEHTBI,

TaKye KaK KOHCEPBAHTBI, CTAOMIIM3AaTOPbI, MOBEPXHOCTHO-aKTHUBHBIE BEIECTBA, Oydeprl, conu
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IUI PEeryJIHPOBAHUS OCMOTHYECKOTO JABJICHUS, SMYJbraTOPbl, MOJCIACTUTENH, KPACHUTEINH,
apoMaTH3aTOPBI U T.I1.

dapmaneBTHUECKHE KOMIIO3UIMU IO HACTOSIIEMY W300PETEHHUI0 MOXKHO BBOJUTH
NepOpaNIbHO, TAPEHTEPAJIbHO, C MOMOIIBI HHIAISALUOHHOIO CIIpes, MECTHO, DPEKTaJbHO,
Ha3aJIbHO, OYKKaJIbHO, BATMHAIBHO WJIM Yepe3 UMILUIAHTHPOBAHHBIA pe3epByap. Mcmonp3yemslit
B HACTOALIEM JOKYMEHTE€ TEPMHUH IIapEHTEPajbHbIIl BKJIIOYAET METOAMKH IOAKOKHOHM,
BHYTPUKOXXHOM, BHYTPHUBEHHOW, BHYTPHUMBIIIEYHON, BHYTPUCYCTABHON, WHTPAaCUHOBUAJIBHOM,
BHYTPUTPYJIUHHON, HWHTPATEKAJIbHOW, BHYTPHUOYAroBOW M BHYTPUUYEPENHON WMHBEKLUU WIH
uHOy3UU.

dapmaneBTHYECKHE KOMITO3ULUHU 10 HACTOSIIEMY H300PETEHHIO TaK)K€ MOKHO BBOAMTD
C TIOMOUIBIO HA3aJBHBIX a3PO30Jisl WJIM HWHTALHAW WJIH JOCTaBJSTh IYTEM HMILIAHTAL[UH
(HarmpuMep, XUPYPTUYECKHM IyTE€M), HANpUMEp, C TOMOINBI HMIUIAHTHPYEMOTO HJIH
MIOCTOSIHHOTO YCTPOMCTBA, TAKOTO KAK CTEHT.

JlekapcTBeHHbIE (OPMBI (papMaLIeBTHUECKOH KOMITO3ULIMH IO HACTOSILIIEMY H300PETEHUIO
MOTyT OBITh HM3TOTOBJIEHbI METOJAMH, W3BECTHBIMHU XHMHKY-(papManeBTy, H BKJIIOYAIOT
CMEIINBAaHNE, TPAHYJIUPOBAHHE, IPECCOBAHHE, PACTBOPEHHE, CTEPHIIN3ALHIO U T.II.

IlenTuael MO HaACTOSIIEMY H300PETEHHMIO CIOCOOHBI MHIMOMPOBATH HJIM IO MEHbIIEH
Mepe YMEeHbIIATh B3aNMOACHCTBHE ALETHIIXOJIMHA C TOATHITAMH M3 perentopos.

COOTBETCTBEHHO, AOIOIHHUTENBHBIM AaCMEKT HACTOSIIEro H300pETEeHHsT OTHOCUTCS K
NPUMEHEHUIO N0 MEHbIIEH Mepe OAHOIO M3 BBILIEONMHCAHHBIX NMENTHIOB U HX MPOU3BOJHOTO
WINA CONU JUIA YJIYULIEHUs COCTOSTHHS KOXKH, OTOCPEIOBAHHOTO aKTHBHOCTBIO MYCKapHHOBOI'O
peuenropa M3.

Kpome Toro, Hacrosimee H300peTeHHE TaKK€ OTHOCUTCS K TEPAleBTUYECKOMY WM
HETepaneBTUUECKOMY CHOCOOY YJIYYILIEHUS] COCTOSIHUS KOXKH, OMOCPEIOBAHHOMY aKTHBHOCTBIO
MyCKapuHOBOrO  peuentopa M3, BkiIrouaromemy B ce0s MeCTHOE  IPUMEHEHHE
(apManeBTHYECKON TN KOCMETUYECKON KOMITO3ULIMH, COAep:Kaliei (1) Mo MeHbIIeH Mepe OuH
U3 BBILICOMHCAHHBIX MENTUAOB, U €ro MPOM3BOAHOE WM COib M (ii) O MEHbIIeH Mepe OIuH
(apMaleBTHYECKH U KOCMETUYECKH MTPUEMJIEMbI HHTPEIUEHT.

B uacTHOCTH, COCTOSIHHMSI KOXH, OINOCPEJOBAHHBIE AKTHBHOCTBIO MYCKapHUHOBOTO
peuenTopa M3, BKJIFOYAIOT Ype3MEPHOE MOTOOTAENIEHHE, BOCTIAJICHUE, BBIPAOOTKY KOXKHOTO caia
U KJIETOYHYIO aJir€3HI0, MOJBUKHOCTb, POCT, 11 (HEepeHUNPOBKY U MPOIH(EpaLnio.

bosee KOHKPETHO, KOXKHBIE COCTOSIHUS, ONOCPEIOBAHHBIE AKTHBHOCTBIO MYCKapHUHOBOTO
penentopa M3, BkiouaroT (1) MamyJIOCKBAMO3HBIE M SK3E€MAaTO3HBIC JEPMATO3bI, TaKUE Kak
aTONMUYECKUH NEPMATHT, aJUIEPTUYECKUH KOHTAKTHBIH NEPMATHT, AEPMATHT NPU KOHTAKTE C
pa3apaxkuTeNieM, IPyrue 3K3€MaTO3Hble PACCTPOMCTBA, Takhe Kak CeOOpeiHbId AepMaTUT |
OpyrHe 5K3eMaTO3Hble paccTpoicTBa, (i1) My3bIpHO-OyIie3Hble 3a00JIeBaHUsS, TaKHE Kak
ny3bIpyaTka, neMpurous, reprneTuGOpMHBIA 1epMaTuT, OyIIe3HbIH SIHIEPMaTbHbBIA 1epPMaTO3,
JTuHeHbINH nepmato3 IgA u npyrue OysutesHbie 3abonesanus, (ii1) 3a00IeBaHHUs MPUIATOYHBIX
OpPraHOB, TaKH€ KakK BYJbrapHble YIpH, PO30OBble yrpu (posalea), NepHOpPaIbHbBIN IEPMATHUT,

IPOBEPUIPO3YJIUT, MEPHOPANbHBIN aepMatur, (Qojumkynur, (1v) KOXHbIE CHMIITOMBI



18

pPEeBMATOJIOTHUECKUX ~ 3a00JieBaHUH, TakMX Kak JIePMAaTOMHO3UT, CHCTEMHBIH CKJIepO3,
CMeIIaHHOe 3a00JIeBaHNe COSAUHUTENIbHON TKaHH, U KOJKHBIE MPOSIBJICHUS] PEBMATOJIOTHUECKUX
3aboneBannii, (V) BO3OeHCTBHE (PHU3UYECKHX AareHTOB, TAaKUX KaK paJualus, BKIIOYas
yIBTPAPUONIETOBBIA CBET U COJHEUHBIA OXKOT, JKap, X0JoA, GPUKLHUOHHBIE W TPABMAaTUYECKHE
MOBPEXKACHUSI, HOPMAaJbHOE WJIM AaHOMAaJbHOE CTapeHHe KOXKH, BKJIIOYAash MOPIIMHBI, (Vi)
KparnuBHUIA U TypIypa, HAPUMEP KParnuBHUIA U AHTHOHEBPOTHUYECKHI OTeK, MyJbTH(HOpPMHAs
spuTEMa, KOJBLEBHIHAS ILIEHTPOOEKHAsl 3pUTeMa M Jpyrhe SpUTeMaTo3Hble 3a00JeBaHUs,
KOKHbIE PEaKLUU Ha JIEKAPCTBEHHbBIE MPENapaThl, BACKYJIUT U MypIypa KOXKU, HEUTPOPUIbHBIE
JepMaTo3bl M JEePMaTO3bl IPU OepeMeHHOCTU U (Vil) Apyrre KOXKHble 3a00eBaHuUs, TAKHE KaK
3y, HEBPAJITUsi, HEHOPMAJIbHbIE OLIYIIeHHs WK OOJIEBbIE COCTOSHUS, TaKHe KaK JOKEHUE, WU
OTEK KOXKU.

JIOTIOTHUTETBHBIN ACMIEKT HACTOSIIEr0 HM300pEeTEeHUs] OTHOCUTCS K TMOJIMHYKJIEOTHIY,
KOTOPBIN KOAUPYET MO MEHbIIEH Mepe OJIUH U3 BBIIECOMUCAHHBIX TIENTHIIOB.

Brileyka3aHHblli MOJMHYKJIEOTHA TO3BOJSIET TOJNY4YaTh MENTHABI 1O HACTOSIIEMY
u300peTeHNI0 B OONBIIMX KoJMWYecTBax. Hampumep, KyJbTUBUPOBAHUE BEKTOPOB, KOTOPBIE
BKJIFOYAIOT TOJUHYKJICOTHbI, KOOUPYIOIINE TMENTHUAbI, IMO3BOJISIET IMOJyYaTh MENTHABI B
OOJIBIINX KOJNYECTBAX.

[MonunaykaeoTHa mpencTaBisieT cOOOH MOJEKYJy HYKJIEHHOBOH KHCIOTBHI, KOTOpas
MOJKET TPENCTaBIATh COOOM ecrecTBeHHble MM HcKyccTBeHHble Mojekyasl JIHK wmmm PHK,
OIHOLICTIOYEYHbIE WM  JABYXLeEnouedHble. MoJleKyja HYKJIEHMHOBOH KHUCJIOTBI  MOKET
MPEICTaBISITh COOOH ONHY WM HECKOJIbKO HYKJIEHMHOBBIX KHCIOT ONHOrO THMNA (Hampumep,
UMEIOIINX OJMHAKOBYIO HYKJIEOTHIHYIO MOCJIEAOBATEIbHOCTb) WM HYKJIEUHOBBIX KHCIIOT
pa3HbIX TUMOB. MOJIEKyJIbl HYKJIEMHOBBIX KUCIOT BKJIHOUAOT ofaHy win Heckonbko JIHK, k/ITHK,
JHK-nosymky, PHK, xuPHK, wmuPHK, xwPHK, wmBPHK, wmsakPHK, wmaPHK, IIHK,
AHTHCMBICJIOBOM OJIMTOMED, TUTA3MUAY U APYrHe MOAH(HULMPOBAHHBIE HYKJIEHHOBBIE KUCIIOTHI,
HO HE OTPAHUYHUBAKOTCS UMHU.

Hwkecnenyromue npuMepbl MpeqHa3HAYEeHbl sl Jydileld WIIFOCTPALUUA HACTOSIIErO
u300peTeH ], HO He OTPAHUYUBAIOT €r0.

MMPUMEPBI

ITIPUMEP 1: xumuyeckuii cunmes

Bce mentunbl ObLIM CHHTE3UPOBAHBI C aMUAMPOBaHHBIM C-KOHIIA C HCHOJB30BAHUEM
cTaHnmapTHoro TBepaodasHoro Fmoc-crocoba (Perez de la Vega et al., Molecules 2010,
15(7):4924-4933; Behrendt et al., J. Pept. Sci. 2016, 22(1):4-27; Méde et al., Beilstein J. Org.
Chem. 2014, 10:1197-1212). CunTe3 mnentuaoB N0 U30OpETEHUIO, CMecell W/WiaM uX
KOCMETHYECKA WM (papMaleBTUYECKH TPUEMJIEMBIX COJIEH MOKHO TPOBOIUTH OOBIYHBIMHU
crocobaMu, H3BECTHBIMH B TPEIIIECTBYIOIIEM YPOBHE TEXHUKH, TAKUMH KakK CIOCOOBI
TBepAO(}a3HOr0 MENTHIHOTO CHHTE3a, (EepPMEHTATUBHBIM CHUHTE3 WK JIF00as KOMOWHAIUs
(Bondazky et al., Int. J. Pept. Protein Res. (1993), 42 (1): 10-3).

Bce crioco6s! cunTe3a nposoaunu ¢ Kromasil-C18-HPLC (5 mkmM, 4,6%250 mm). ITocne

STOr0 MENTUABl JIIOMPOBANM JHHEWHbIMH rpagueHtamu  aueronurpmia (CH3CN) ¢
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TpudropykcycHol kucnoroit (TFA) (rpanuent: 5-55% B 3a 2 mun, notok: 1 MiI/MuH, 3TIO€HT
A: 100% H,0+0,1% TFA; smoent B: 100% CH3;CN+0,1% TFA). Jlerekiuio NenTHIOB
MIPOBOJUIIN IyTEM HU3MEPEHMs] ONTHYECKOM MuoTHOCTU npu 220 M. I'pynny Fmoc ypansinu
20%-m pactBopoMm nunepuanHa/DMF B Teuenne 30-munyTHON peakuuu. IIpoMbIBKH Mexay
cragusimu nposoaunu DMF (5 pas). Bee peakuuu cunTesa u npoMbIBKU npoBonuiu npu 25°C.
HPLC-ananu3 noiay4eHHbIX MENTUAOB [MOKa3al YHCTOTY, MpeBbImarinyo 80% BO BCEX Cydasx.
N neHTnyHOCTh NOy4YeHHBIX NMEeNTUI0B MOATBEpskAanu ¢ nomousio ESI-MS.

Cnocob eseoenus N-kxonyesoii ayemunvnoil 2pynnvt 6 nenmuouivrvie cmonvt. 1 mmons (1
9KB.) MENTUAWIOBBIX CMOJI 00pabaThiBaju 25 3KB. MPEABAPUTETHHO PACTBOPEHHOT'O YKCYCHOTO
anrunpuna B npucyrctsuu 25 3kB. DIEA, ucnons3ys 5 mn DMF B kauecTBe pacTBOpUTEISL.
IMocne 30 mun peakiun nentuaHble cMoiibl mpoMbiBasii DMF (1 mun X 5), DCM (1 muH x 4) u
a3 TIIOBBIM 3¢upom (1 muH x 4). B KOHIIEe, NENTUAMIOBBIE CMOJIBI CYLIHIIN B BAKYyMe.

Cnocob esedenusi N-kOHYe6Ol NAneMUMOUNLHOU 2PYNNbL 6 NeNMUuOUiIbHbIe CMONbL: 3
MMOJIb (3 3KBUBAJIEHTA) MPEIBAPUTENBHO PACTBOPEHHOHW MaJbMHTHHOBOIN KHCJIOTHI BBOJWJIH B
NeNTUAUIbHBIE CMOJIBI B pUCyTcTBUM 3 3KBUBajeHTOB FITBU u 6 skBuBanentros NMM. Hm
JaBanyu npopearuposats B TeueHne 30-60 munyT, ucnoasdyss DMF B kauecTse pearenta. Ilocne
3TOro CMoibl mpomeiBaiii 3 pasa DMF. AHanorndasiM crnocoOoM BBOAAT N-KOHLEBYIO
MHUPHUCTOMJIbHYIO TPYIIIY.

IIpoyecc omwennenus om NOIUMEPHO2O HOCUMEN NENMUOUTLHBIX CMOJI; BbICYIICHHbIE
nentuaribHble cMoubl oOpabarsiBanu TFA:TIS:H,O (95:2,5:2,5) B Teuenne 2 gacos npu 25°C
npu BUOpauuu.

[NPUMEP 2: wuneuduposanue M3-ayemunxonuno6oii axmueayuu nenmuoamu no
uszobpemenuio.

OnUTeIHaNIbHYI0 CTA0OWIBHYIO KJIETOYHYIO JIMHHIO, KOHCTUTYTHUBHO 3KCIPECCUPYIOLIYIO
MYCKapHUHOBBIM peuentop M3 denoBeka, MCMIONb3OBAIN Ul OLEHKM AKTUBHOCTH NENTHJOB.
Knetku BbiceBamu B 96-nyHOUHbIe TUIaHmIeThl mpu 50% koH(IOSHTHOCTH KaeToK B 100 MK
nojHoi cpenbl Xoma F-12. Uepes 24 waca cpeny ynaisuid W KIETKH MHKyOupoBamu ¢ 90
MKJI/JIYHKY pacTBOpa IMENTUAOB MO u300pereHmto B koHueHTpauuu 100, SO0 wim 10 MM wim
DMSO B kauectBe Hocutens. [lentuabl pactBopsuin B Oydepe s aHanu3za (GryopecleHTHBIX
KajbiueBbIx 30H10B Fluo-4 NW (Invitrogen), conepskamem mpobeHenusn, ciaenyst HHCTPYKLUSIM
npousBonutensi B tedeHue S50 muH npu 37°C B CO,-mHKyOaTtOope. 3aTreM akTUBHOCTH M3
ONpeneNsuI MyTeM cuuThiBaHUs (ayopecueHuun Ha pugepe FLUOstar Galaxy (BMG
LabTechnologies) ¢ ucnons3oBanuem ¢uibrpa 485 HM ans Bo3OyxnmeHus u 520 HM ans
S5MHCCHH, PETUCTPUPYsI CUTHAI A0 W nocie akTuaunu M3 ¢ nomompro 10 HM anerwixonuHa.
Usmeperns (uyopecrueHIMN HOPMAJIM30BAJIM IO CUTHAJIY MaKCHUMAalbHOW (iyopecreHunn
alleTUIIXOJIMHA B KJIETKaX, oOpabortanHbx HOocuteneM. Arponud (100 HM) ucnomp3oBanu B
Ka4eCcTBE IMOJIOKUTEJIPHOIO KOHTPONS Uil WHIHOMPOBAHMS. 3HAYeHHWs HHTHOWPOBAHUS
aKTUBHOCTM M3 paccuuThiBaIM B MPOLIEHTaX, NPUHHUMAas BO BHUMAaHHE MAaKCHUMAJbHYIO
(bayopecLeHINI0, COOTBETCTBYIOIIYIO ALETHIXOIMHOBONH-M3 akTHBauuy, 1 MUHUMAJIBbHYIO - IS

HECTUMYJIMPOBAHHBIX KIICTOK. B Ta6.]'II/ILIe D MNPUBCACHBI 3HAUCHUA I/IHFI/I6I/IpOBaHI/I${ AKTHBHOCTHU
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M3, mony4eHHbIe AJIs ENTUAOB IO H300PETEHHIO.

TABJIMLIA D
N-koHuesoe %0 MHrnoMpoBaHus
IlenTun ITocenoBaTeILHOCTDH
NPOU3BOIHOE M3
100 50 10
MM MM MM
Seq. ID No.
. WMRL [MaJIbMUTOUJI 95,6 70,9 154
Seq. ID No. areTu 24,6 9,1 0,0
WMRLK
2 [IaJIbMUTOUII 88.6 85.4 62,5
Seq. ID No.
; WMRLKA HaJIbMUATOMII 75,7 73,7 41,0
Seq. ID No.
. WMNLKT [IAJIbMUTOUII 60,6 59,6 35,3
Seq. ID No. [IAJIbMUTOUII 80,6 45,7 0,0
WMFLK
5 areTu 15,1 6,2 3,9
MHPHUCTOUI 92,1 56,4 14,8
Seq. ID No.
6 RMYKMMAGMYLR aJIbMUTOUII - - 34,5
areTu 32,5 26,4 3,0
MUPUCTOUIT 924 54,8 15.9
Seq. ID No.
. RVMYKMNKRDY MaJIbMUTOMJI - - 474
areTu 20,6 8.3 8.6
MUPUCTOUI 93,8 71,7 42.5
Seq. ID No.
g RVMFKMFKRDY MaJIbMUTOMII - - 32,7
aleTuI 26,1 12,4 21,5
Seq. ID No.
0 RMTMLMLDFKYMKWW aLeTHII 23,3 6.3 1,2
MUPHUCTOMIT 65,0 19,0 5,2
Seq. ID No. KMTMRMLYFKYMMW
[IAJIbMUTOUII - 53,4 39,3
10 w
areTu 65,0 19,0 5,2

ITenTuner ObLTM CIOCOOHBI HHTUOUPOBATH BBI3BAHHYIO ALIETHIIXOJIMHOM aKTHBHOCTH M3
B nuanasone 13-74% mpu 50 MM u 60-95% npu 100 MxM. Ilentunast SEQ ID NO: 2, 3 u 8 npu
10 nM 3HauUTENBHO HHIUOMPOBAIN aKTUBHOCTh M3 B nuanasone 40-60%.

[NPUMEP 3: kunemuxa uneubuposanus axmuenocmu M3.
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ITenTunaer mo n300peTeHuro ObLIM pa3padOTaHbl U HALICTUBAHUS HA BHYTPHKJIETOYHYIO
obmacte M3. Takum oOpa3oM, ObUIO OLIEHEHO MHHHUMAJBbHOE BpeMs, HEeoOXomumoe st
OOHapyXeHHsT WHTHOMPYIOINEro JAeWCTBHs Ha akTuBHOCTH M3. Jlng ostoro  Obuia
OXapakTepu3OBaHa KHMHETHKA MHruodupyomero aeiicreus nentunos SEQ ID NO: 1-8, kak Tex,
KOTOpBIE MOKa3aIu HauboJiee CHIIbHBIN UHrHOUpyoImi 3G Qekt. DnuTennaabHyo cTaOuIbHYIO
KJIETOYHYK) JIMHUIO, KOHCTUTYTHBHO OSKCIPECCHUPYIOLIYIO MyCKapUHOBBIA peuentop M3
4eJIOBEKa, UCTIOIb30BAJIH ISl OLEHKH aKTUBHOCTH nenTuaoB. KieTku BpiceBanu B 96-1yHOUHbBIE
riaHmeTsl npu 50% koHdmoeHTHOCTH KieTok B 100 Mk nmonHo# cpensl Xoma F-12. Uepes 24
yaca Cpeny VAasUIM U KIETKH WHKyOmpoBamu ¢ 90 MKJ/NIyHKY pacTBOpa MENTHIOB IO
u3zo0pereHuro B koHueHtpauuu 100, 50 umu 10 MM uiu DMSO B kadecTBe Hocutensi. [lenTumbl
pactBopsutn B Oydepe mns aHanmmza (yopecUEeHTHBIX KalblHeBbIX 30HIOB Fluo-4 NW
(Invitrogen), conmeprkamem mpoOeHeUua, Clenys MHCTPYKIHSIM MPOU3BOAMUTENS B TeueHue S0
muH npu 37°C B CO,-unkydOarope. Ilentunst (S0 MkM), HOCHTENIh M aTPONIUH WHKYOHpPOBAIU
6o ¢ 3oHmOM (1 dYac mpeaBapUTENbHONW WHKyOauuu), JHOO BO BpEMS CUUTHIBAHHS
dbayopecueniuu (npsimoii 3¢ dexr). [Tocne 3Toro aktuBHOCTH M3 peructpupoaiu B TeueHue 20
LIUKJIOB, U B CJIyYae aHaJIM3a MPSMOTO ACUCTBUS MENTHAbI JOOABISUIM B LIUKJIE 3 TOCIE OLEHKH
HCXOJTHOTO YpPOBHs. ANeTHiIxonuH nodasisuu B mukie 13. Takum oOpaszom, mpsimoe neicTBHe
NEeNTHUAOB OTCIEKUBAIM B TEUEHHE 25 MHHYT. 3HaueHUs] MHTUOWPOBAHHS aKTHBHOCTH M3
pacCUMTHIBAIM B MPOLEHTAX C YYETOM MAaKCHUMAJIbHOH (DIyOpecLeHINH, COOTBETCTBYIOIINI
AlleTUIIXOJMHOBOW M3-aKTHBALMH B KJIETKAaxX, 0OpaOOTaHHBIX HOCHUTENEM WM HeOOpaOOTaHHBIM
KJIETKaM, 1 MUHUMAJIbHOH - B HECTHMYJIUPOBaHHbBIX KjeTkax. B tabnune E nogpobHo omumcanbl

3HA4YCHMUA I/IHFI/I6I/IpOBaHI/I$[ AKTUBHOCTH M3, MOJIYYCHHBIC JIS MENITUAOB 11O I/1306peTeHI/II'O.

TABJIMIIA E
% HHruoupoBaHHs
N-koHueBoe akTusHocT hM3-
IlenTun ITocaenoBaTeIbHOCTH
NMPOU3BOAHOE penenTopa
25 munyr 60 muHyT
Seq. ID No.
. WMRL [MAJIbMUTOUII 25,1 69,5
Seq. ID No.
) WMRLK [IAJIbMUTOUII 25,5 81,0
Seq. ID No.
; WMRLKA [IAJIbMUTOUII 16,4 73,0
Seq. ID No.
A WMNLKT [IAJIbMUTOUII 11,5 69,1
Seq. ID No.
WMEFLK HaJIbMATOMII -7,1 84,4

5
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Seq. ID No.

6 RMYKMMAGMYLR MUPUCTOUIT -20,2 54,7
Seq. ID No.

; RVMYKMNKRDY MUPUCTOUIT 16,4 82,7
Seq. ID No.

g RVMFKMFKRDY MHUPHUCTOUIT 6,1 87,1

KomuuecTBeHHast onieHka orBera M3 mokasana, uro nentugasl SEQ ID NO: 1-8 Obutn
s¢dextuBHbl pu SO MM mocne 1 yaca npenBapuTeIbHON HHKYOAIHH.

OPUMEP 4: xapakxmepucmuxa 003a-omeem Ois uneubupyioue2o s¢hghexma.

Xapaktepuctuky s¢dexkrusHocTu nentunoB SEQ ID NO: 1,3-8 monyyanu mytem
pacdera TOJOBUHHOH MakcuMaibHOW uHruOmpyromei koHueHTparuu (ICsp). C 3Toil mensro
IIPOBOAMIIN 3KCHEPUMEHTATbHYIO IPOLEAYPY, KacaroIlyKcs KyJbTypbl KJIETOK U aHaiuza ¢
NOMOIIBIO  (PITYOPECIIEHTHOrO KaJlbIIUEBOrO 30HIA, Kak omucaHo B mpumepe 2. Ilenrupasl
oueHuBau npu koHeHTpauusx ot 0,1 no 100 mM u nHKyOHpoBanu B TeueHne 1 yaca BMeCTe ¢
3oHa0M Fluo-4 NW. Bnocnenctsum axkTMBHOCTb M3 onpemensuii MyTeM CUHUTBHIBAHUS
dnyopecuenimun Ha pugepe FLUOstar Galaxy (BMG LabTechnologies) ¢ ucnonp3oBanuem
¢unbTpa 485 HM 11 BO30YkIeHus 1 520 HM [T HCITyCKaHUsA, PETUCTPHUPYS CUTHAJ JI0 | MOCTe
aktuBauuu M3 anerwsxonmuHoM. M3mepenust (uiyopecueHunu ObUTH CTaHZAPTU3UPOBAH HA
MaKCHUMAaJIbHBIN CHUTHAJ (IIyOpPECLEHIUH, JEeTEeKTUPYEMbI MPU CTUMYJISILUN AlleTUIXOJUHOM B
KJIETKax, 0OpabOTaHHBIX HOCUTENEM. 3HAUEHUs] HHTHOMPOBAHUS aKTUBHOCTH M3 paccuuThIBAIN
B IPOILIEHTaX, NPUHUMAsi BO BHUMAaHHME MAKCHUMAJbHYI (DIyOpECLEHLINIO, COOTBETCTBYIOLIYIO
ALIETHIIX OJIMHOBOW M3-aKTUBAaLIMK, 1 MHHUMAJIBHYIO - JIsl HECTUMYJIMPOBAHHBIX KJIETOK. UTOOBI
nonyuntb ICsp, naHHbIE O HMHrHOMPOBAHMM B TPOLEHTAX ObUIM ANMPOKCHUMHUPOBAHBI Ha

CUTMOMJIAJIbHYIO KpuBYI0. B Tabnmue F npusenens! 3Hauenns naruouposanus aist 1Cs.

TABJIMIIA F

N-koHUeBOE 1C50
IlenTup IlocnenoBaTe IbHOCTDH

NMPOU3BOAHOE [MxM]
Seq. ID No. 1 WMRL NaJbMHUTONI 38,3
Seq. ID No. 2 WMRLK HAJIbMUTOUII 7.2
Seq. ID No. 3 WMRLKA MaJbMHUTOMII 12,7
Seq. ID No. 4 WMNLKT [IAJIbMUTOUII 8.0
Seq. ID No. 5 WMFLK MaJbMUTONI 61,1
Seq. ID No. 6 RMYKMMAGMYLR MUPHUCTOMNI 55,2
Seq. ID No. 7 RVMYKMNKRDY MUPHUCTOMIT 55,0
Seq. ID No. 8 RVMFKMFKRDY MHUPHUCTOMI 9.8

Bce mentuaer Obut 3QQeKTUBHBI B OOHOM U TOM K€ JAMANA30HE KOHLEHTPALUH,

nokasbiBas 3pdextuBHOCTh 50% B amnanazone or 10 mo 60 MM. Haubonee >dpdexTuBHBIMU
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nenTuaaMu coryiacHo nonyueHHbIM ICso Opum SEQ ID NO: 2, 4, 8 u 3, 32 KOTOPBIMH CJIEAYIOT
1,6,7us.

HPUMEP S: ananuz orcuznecnocobnocmu Kiemoxk Kepamunoyumos u uopooniacmos
ueyo6exd.

B 3TOM mpumepe OLIEHHMBAJU BIIHMSHUE TECTUPYEMbIX MENTHIOB HA JKU3HECHIOCOOHOCTH
KJIETOK SIHMIEPMAIBbHBIX KEPAaTUHOLMTOB U (PUOpoONIacToB KoXH deiaoBeka. AHamm3 ¢ 3-(4,5-
AuMeTHII-2-Trazonmn)-2,5-mudennn-2H-rerpasomiitbpomunom (MTT)  ucnonbzoBamu st
MOHUTOPHHTA MPOU(EPALUU U KIU3HECTTOCOOHOCTH KJIETOK HA OCHOBE CIIOCOOHOCTH (hepMeHTa
MUTOXOHJIPHAJIBHON JerHAPOreHas3bl pa3pylaTh U TPAHCPOPMHUPOBATH TETPA3OJIHEBBIE KOJbLIA
MTT.

OnuaepManbHble KEPaTUHOLUTHI BBICEBAM B MPEABAPUTEIBHO MOKPBITHIN 96-TyHOUHBIN
wianmer npu 50-60% koudpmosHTHOCTH B 100 MK cpembl ¢ gobaBkamu. KoskHble
¢ubpobnactel BeiceBaNM B 96-myHOUHBIH TuaHmeT npu 70% koH(urosHTHOCTH B 100 MK
cpenbl ¢ pobaBkamu. Yepes 24 dyaca mocje MOCeBa CpPeny 3aMEHSUIM CBEXKeW Cpemoi ¢
nobaBKaMH, cofep Kalleil MenTHIbl, PACTBOPEHHbIE B Auana3oHe koHueHtpauui ot 0,1 o 100
MM, mm SDS B kadectBe sTanoHa 100% TokcuaHocTH, uau DMSO B kadecTBe HOCUTENS IS
nentunoB. Bee Tectupyemsle BemecTBa MHKyOHpoBamu B TeueHne 24 uacoB mpu 37°C u 5%
CO,. Ilocne storo cpeny 3amensiiu Ha 4 gaca 0,5 mr/mn pactsopa MTT B momnHoi#t cpene. 3aTem
cpeny ocTopokHO yaaysuid u nodasisum 150 Mxn/nyaky DMSO st pacTBOpeHHs! KPUCTAIIIOB
¢dopmazana. Ilnanmer 3amuimany OT CBeTa, BCTPSAXMBAIU B TedeHHe 00 CEKyHI U U3MEpsIIH
ONTUYECKYIO IJIOTHOCTD NMpH 570 HM ¢ 3TanoHHBIM PuibTpoM 620 HM. 3HaUeHHUs] TOKCUYHOCTH
PaCCUYUTHIBAIH B MPOLIEHTAX C YU€TOM MaKCHMAJIBHOI'O LIUTOTOKCUYECKOTO 3P deKTa s KIETOK,
obpaboranHbix SDS, 1 MUHUMAIIBHOTO - 111 HeoOpaboTaHHBIX KieTok. B Tabnuue G mompobHo
onucansl 3¢ dextsr nentunoB SEQ ID No: 1, 5, 6 u 7 Ha kepaTHHOUUTHI ¥ PUOPOOIACTHI B BHIE

NPOILIEHTa MHTHOUPOBAHUS KU3HECTIOCOOHOCTH KJIETOK.

TABJIMIIA G
%0 MHrUONpoOBaHUS
N-koHLeBOE JKH3HECIIOCO0HOCTH
IlenTuna ITocaenoBaTeIbHOCTDL
NMPOU3BOIHOE KJIETOK
mvcM HEKa HDFa
100 10,3 -3.5
MAIEMUTOUIT
50 8,9 0,1
(coms TFA)
10 -14.9 7.8
Seq. ID 100 56.5 22.5
WMRL
No. 1 50 39,7 8.2
MAILMUTOUI
10 7,1 10,1
(aueraTHas coJb)
5 3.8 9,2
1 -4.8 6,6
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0,1 -9,5 5.2
100 22,7 25,5
NaJIbMUTOUIT
50 14,5 22,7
(conb TFA)
10 9,4 22,2
100 56,8 35,2
Seq. ID
WMFLK 50 49,6 31,9
No. 5
[MaJIbMUTOUJI 10 11,0 31,5
(arieraTHas COJIb) 5 9,1 27,2
1 -10,9 10,0
0,1 '18,7 3,6
100 17,1 -9.9
aLeTHI
50 14,3 -3,3
(cons TFA)
10 -13,0 4,0
100 - 29,3
MHUPHUCTOMIT
50 - 384
(conb TFA)
Seq. ID 10 - 43,7
RMYKMMAGMYLR
No. 6 100 93,9 60,3
50 80,0 35,2
MHUPUCTOMI 10 8,0 13.8
(ameraTHas COJIb) 5 -12,2 10,6
1 -0,7 6.3
0,1 -4,3 1,3
100 15,4 19,4
aLeTHI
50 20,7 11,5
(conb TFA)
10 -11,0 8,5
100 - 12,1
MHUPHUCTOMIT
50 - 8,7
(conb TFA)
Seq. ID 10 - 11,5
RVMYKMNKRDY
No. 7 100 96,4 48.5
50 87,5 34,6
MHUPHUCTOUIT 10 1,53 14,0
(ameraTHas COJIb) 5 2,87 7.9
1 1,43 1,7
0,1 53 4,1
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Ilentuger SEQ ID NO: 1, 5, 6 u 7 ouenuBanu B Buze coyii TFA u/unm aneratHoi coJu.
Kax mpaBuiio, mentuabl B BUAE alleTaTHOW COJM HE YXY/IIAIHN JKU3HECTIOCOOHOCTh KJIETOK MPHU
TECTUPOBAaHUU B KOHLUEHTpauusx Huke S0 MM. HampoTtus, nanbMUTOMINPOBAHHBIN 10 N-KOHIY
SEQ ID NO: 1, nanemutonnuposassbiii no N-konny SEQ ID NO: 5, nanbMUTOMINPOBAHHBIN
no N-xonuy SEQ ID NO: 6 u nanemuronnuposansbiii o N-koniy SEQ ID NO: 7 ve Bausin Ha
nposudeparuro kietok B Buae conu TFA npu mo0oi orieHke.

PUMEP 6: oyenxa anmunepcnupanmuozo s¢hghexma npu Kpamro8pemMeHHOM 66e0eH Ul
HA MBIUUHON MOOEIU CeKpeyutt noma.

B »TOM mpumepe oneHMBAIN KpaTKOCpO4HbIe 3¢ ekThl nentuaa mno uzodperenuro SEQ
ID NO: 2 B mNajJbMHUTOWJIMPOBAHHOW (OpME Ha MOAETH TMOTOOTAENEHHs in  Vivo,
UHAYLUPOBAHHON MUJIOKapMUHOM. DTy MOJENb CO3[aBajil C HCIOJb30BaHHEM MUIOKAPIHHA,
HECEJICKTHBHOTO aroHHWCTa MYCKapHHOBBIX perentopoB, Ha camuax wmbimeld CS57BL6/Rcc B
Bo3pacte 11 Henens.

Tectupyemoe coenmiHEHHE NPEACTaBIsIET COOOM MenTua MO HU300PETEHHI0, WMEROIUN
cnenyromyro nocienoBatenbHOCTh (SEQ ID NO: 2):

nagbmuTonI-WMRLK-NH,

Tectupyemoe coenuHenue Beoawu 1.pl. B mpasyro 3aaai0r0 jamy (10, 30 u 100 Mkr) 32
30 MUH 10 CTUMYJISILUK TTOTOOTASIeHUs. HocuTenem siBisics: (PU3HOJIOTHUECKHI PacTBOP.

3a TMOTOOTAENEHHEM CIEAWIM IyTeM ONpeleNeHUs AaKkTUBHOCTH aMuias3bl Ha
MOBEPXHOCTU KOXH C HCHOJb30BAaHHEM peaklUM #oma ¢ KpaxmajioM. KoianmuecTBo TeMHBIX
Karejb M0Ta ONpeAeNsaan 4epe3 5 MUHYT C MOMOIIBI0 WHAYKLHUOHHOIO MOJCYETa KOJINYECTBa
Kalneab Ha Jlaly B KWKIAOM  COCTOSAHMM. JlaHHBIE MpEACTABIAIOT KAk  CpefgHee
3Ha4YeHue+cTannaapTHas omunodka cpeaHero (SEM). McxonHble naHHbIe ObLTM HOPMAJU30BAHBI B
IPOLIEHTAX IO OTHOIIEHHIO K CTUMYJIMPOBAHHBIM OCOOSIM, KOTOPbIM HE BBOJWJIM HHBEKIHMIO
(xoHTposb, 100%), ©  HECTUMYJHPOBAHHBIM  OCOOAM,  IOJYYaBLUIMM  HHBEKIHU
¢dusnonoruueckoro pacteopa (Hocutenb, 0%). CTaTUCTHUECKUI aHAIN3 TPEACTABIsLT COOOM
OJTHOCTOPOHHUH HUCIIEPCUOHHBIM aHAIU3 C IMOCIEAYIOLUM anoCTePHUOPHBIM MHO)KECTBEHHBIM
CpaBHHUTENIbHBIM TecTOoM JlaHHeTa, B KOTOPOM CpaBHUBAJIM KaXJ0€ COCTOSHUE C
COOTBETCTBYIOIIEH KOHTPOJIbHOM rpymmoi, ****p<0,0001; ***p<0,001; **p<0,01; *p<0,05.

PesynbraThl pencTaBiIeHsl B HIDKeCHeayomei tadmume G.

TABJIMIIA G
ITanem-SEQ ID NO: 2 % WHruOVpPOBAHHUS SEM Crartucrtuka
10 Mkr/namy 67,3 +5.4 otk
30 Mkr/nmamy 63,2 +5,9 ok
100 Mxr/namy 67.9 +75 ok

TecTupyeMoe COeAMHEHNE 3HAUUTENbHO CHUKAN0 norootaenenue npu 10, 30 u 100 Mkr.
[NPUMEP 7: oyenxa anmunepchupanmno2o sggexma npu XpoHU4eCKoM 66e0eHUU HA
MBIUMUHOT MOOeU CeKpeyu noma.

B sTOoM npumepe oneHuBanyu JuuTenbHble 3QdexTrl nentuna no uzodperenuro SEQ ID
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NO: 2 B naMUTOMJIMPOBAHHOH (hOpMe B MOZEINH MOTOOTAEIEHHS in Vivo. DTy MOJEb CO3/1aBaid
C MCIIOJIb30BAHMEM IHJIOKAPIIMHA, HECEIEKTHBHOIO aroHHUCTa MYCKAPHUHOBBIX PELENTOpPOB, Ha
camuax Mbimeit C57BL6/Rcc B Bospacte 11 nHenenb. Tectupyemoe coennHEHHE BBOAMIIH
MECTHO TPH pas3a B HENeNo B TeueHue 4 Henenb (iedeHue). IlorooraeneHne WHAYLMPOBAIH
BHyTpurnonomseHHOH (1.pl) uHbekueld nunokapnuHa (3 MKI/Jamy) B NMPaByK 3aIHIOK0 JIAly

(morooTneneHune) onuH pas B 1-10, 2-10 1 4-10 HeJean B COOTBETCTBUM ¢ Tabnuuei H.

TABJIMIIA H
Henens ITonenenbHUK BropHux Cpene Yersepr [IaTHNna
1 JieueHue MOTOOTAEIECHHUE JeYeHue --- JieueHue
2 JeueHue MOTOOTAEIECHHUE JeYeHue --- JieYeHue
3 JieueHue --- JeueHue --- JieueHue
4 JeueHue MOTOOTAEIECHHUE JeYeHue --- Jie4eHue

Tectupyemoe coenmiHEHHE NPEACTaBIsIET COOOM MenTUA MO HU300PETeHHI0, WMEROIUN
cnenyromyro nocienosatebHOCTH (SEQ ID NO: 2):

nagpbmuTonI- WMRLK-NH,

Tectupyemoe coennnenue BBomwM 1.pl. B mpaByro 3axntoro samy (1, 10 u 100 mkr/na
WHBEKIUIO ). BBeIeHHBII HOCUTEIb MPENCTaBIsuT COO0H Pr3nonorndeckuii pacTBop.

3a TMOTOOTAENEHHEM CIEAWIM IyTeM OINpefeNeHUs AaKkTUBHOCTH aMuiasbl Ha
MOBEPXHOCTU KOXH C HCHOJb30BAaHHEM peaklUM Homa ¢ KpaxmaioM. KoianuecTBo TeMHBIX
Karesb 10Ta ONpEeAeNsyii 4epe3 5 MUHYT C MOMOIIBI) WHAYKLIMOHHOIO MOJCYETa KOJINYEeCTBa
Karesp Ha Jiary B KaXXI0M cOCTOsiHMM. BriOopka cocrasnsina n=5-6 ocoOeii B rpynme. JlaHHbIE
MPENCTaBISIIOT Kak cpenHee 3HaueHuetcTannmaptHas omubka cpempHero (SEM). HMcxonubie
AaHHbple ObUIM HOPMAJIM30BaHBI B MPOLEHTaX IO OTHOIIEHHIO K CTUMYJIMPOBAHHBIM OCOOSIM,
KOTOPBIM HE BBOIMWJIN HHBEKIMIO (KOHTpOib, 100%). CTaTucTUdeckuil aHaiu3 MIpencTaBIIsLT
co0Ol  ONHOCTOPOHHHWI  JUCIEPCHOHHBI aHAIM3 C  MOCIEOYIOIUM  aroCTePHOPHBIM
MHO>KECTBEHHBIM CPABHUTENIBbHBIM TeCTOM J[aHHETa, B KOTOPOM CPaBHMBAJIN Ka)kJI0€ COCTOSTHUE
C COOTBETCTBYIOLIEH KOHTPOJBHOM rpymmon, ****p<0,0001; ***p<0,001; **p<0,01; *p<0,05.

PesynbTaThl peacTaBiieHbl B HIDKECHeayomel Tadbmure L.

TABJIMLIA 1

[Manem-SEQ ID NO: | % unruduposanus SEM CrartucTtuka
2

Henens 1 1 MKr/namy 9,1 +11,1 otk
10 mkr/mamy 27.5 +4.5 Kk
100 Mkr/namy 28,0 +4,7

Henens 2 1 Mkr/nmamny 22,2 +8,4 *
10 mkr/namy 35,4 +45 otk
100 mkr/namy 26,3 +4,8 ok

Henens 4 1 Mxr/namy 10,7 +6,8 ok ko
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10 Mxr/namy 27,9 +5.9 sofskok
100 mkr/namy 29,7 +2,2

IManem-SEQ ID NO: 2 mokasai 3HaUUTENbHOE MOAABJIEHHUE ITOTOOTAENIEHUs B TeueHne 4

Hezlelb JledeHus: npu Tectuposanuu npu 10 u 100 mMxr/namny.



27

®OPMYJIA U3OBPETEHUA

1. Ilentua, uMerOIIUN JJIMHY, PAaBHYIO WJIH MeHbLIe 20 aMUHOKHCIOT, U BKJIKOYAKOLIUI
mo0yro ogay 3 SEQ ID NO: 1-10, wiu mocnenoBaTebHOCTb, UMEIOLIYI0 IO MEHbIIEH Mepe
70% WOEHTUYHOCTH TIO TOCNenoBaTeIbHOCTH ¢ JtoOor omgHoit u3 SEQ ID NO: 1-10, u ero
IIPOU3BOJHOE MJIU COJIb, TA€ YKa3aHHOE NMpou3BoAHoe BKIodaeT N- n/unu C-koHel yKa3aHHOTO
NEeNnTHUAa, KOTOPbIM XUMHUYECKH MOAMMDULUPOBAH WM 3AINUIIEH OPraHUYECKUM COCIUHEHHUEM,
IIPU YCIIOBUH, YTO YKA3aHHBIN renTua otindaercs ot nentuga ALWMRL.

2. Ilentup nmo n.l, rae ykasaHHBI NENTHA UMEET [JIMHY, PAaBHYK WJIM MeHblue 15
AMUHOKHCIIOT.

3. Ilentuxa mo m.1, rae yka3aHHBIA NENTUJ COACPIKUT MOCJIEIOBATENIbHOCTD, UMEIOLIYIO
no MeHbine Mepe 80% UASHTHYHOCTU MO TOCIENOBATENBHOCTH ¢ 000 omgHou u3 SEQ ID
NO: 1-10.

4. Ilentua no n.1, rae yka3aHHBIN MENTHIT COAEPKUT MOCJIEAOBATENBHOCTD, UMEIOIIYIO
no MeHblie Mepe 90% UASHTHYHOCTU MO TOCIENOBATENBHOCTH ¢ 000l omHol u3 SEQ ID
NO: 1-10.

5. Ilentun mo m.1, rae yka3aHHOE OPraHUYECKOE COCJUHEHHE BBIOPAHO W3 TPYIIIIHL,
cocrositieid u3 (HochHOpUNIBbHON, TIUKO3WIBHOW, AlWJIbHOW, AKUJIbHOW, KapOOKCHIIBHOM,
THPOKCHIIbHON, OMOTHHWIIBHON, YOUKBUTHUHUIBHON U aMUOTPYTIIL.

6. IlenTun mo 1.5, roe yka3zaHHas alujbHAs TPYIIa BRIOpaHa U3 TPYMIIbL, COCTOSIIEH M3
ALETUIIbHOW, JIJAypOUJIBHOU, MUPUCTOPUIIBHON U MAJIbMUTOUIIBHOMN TPYIIL

7. llenruxn mo m.l1, rme ero N-KOHEL XUMHYECKH MOAM(DHUIMPOBAH WM 3aLIUIIECH
AUETUIIbHOU WX NMaJbMUTOUIBHOU IPYIIIION.

8. Ilentun no m.1, rae ykasaHHas COJb NMPENCTABIAET COOOHM CONIb YKA3aHHOTO MENTHAA
WM €ro MPOU3BOAHOTO € MOAXOAAIIEH KUCIOTON UM OCHOBAHUEM.

9. Ilentun mo mn.8, rme ykasaHHas KUCJIOTAa BbIOpaHAa W3 TPYMIbL, COCTOSIIEH U3
XJIOPUCTOBOIOPOAHON KHUCJIOTBI, YKCYCHOM KHCIOTBI, TPU(PTOPYKCYCHON KHUCJIOTHI, IaBeJIeBOM
KHCJIOTBI, MAJIEMHOBOW KHCIIOTBI, METAHCYJIb(OHOBOW KHCIOTHI, Mapa-TOJyOJCYIb(POHOBOH
KHUCJIOTBI, SHTAPHOU KUCJIOTBI, TUMOHHOM KUCJIOTBI, BAHHOW KUCJIOTBI U MOJIOYHOMN KUCJIOTHI.

10. IMenTun mo .8, rae ykasaHHasi KUCJIOTAa BBIOpaHA U3 TPYIIIBI, COCTOSIIEH U3 COJISTHOU
KHCJIOTBI, YKCYCHOW KUCIIOTBI i TPUPTOPYKCYCHON KHUCIIOTHI.

11. Tlentun mo 1.8, roe yka3aHHOE OCHOBAaHHE BHIOPAHO W3 TPYIIIBL, COCTOSINEH W3
MOHO-, AW- W TPHUAJKWUIAMHHOB, HapUMep METWUJaMHHA, AUMETHJIaAMHHA, TPUMETUJIAMHUHA,
STWIAMMHA, JUATUJIAMHUHA, TPUITUIAMUHA, NPONMJIAMUHA, AUNPONUIAMUHA, TPUIPONUIAMUHA,
STUJIEHIUaMUHA, MOHO-, JU- U TPUAIKAHOJIAMHMHOB, HalpuMep MOHOA3TaHOJAMHHA,
IUSTAaHOJAMUHA M TPHUSTAHOJAMWHA, TyaHUAMHA, MOP(ONHMHA, NHIEPHINHA, MUPPOJIHINHA,
nunepasuHa, 1-OyTwimunepunuHa, 1-3TUia-2-MeTunnunepuanHa, N-mertuanunepasusa, 1,4-
OUMETUJITTUTIEPA3HHA, N-6en3uneHIITUIIAMIHA, N-MeTHIrIroKo3aMUHa u
TpUC(TUAPOKCUMETHIT)aMIHOMETAHA.

12. Ilentupn no n.1, rae no MeHbIlel Mepe OAHA aMUHOKUCIIOTA, IEPEUHCIEHHAs B JIEBOM

cronOue Huwxkecnenyroomeil tabmuipl, B Jnodol ogHoN u3 ykasanHeix SEQ ID NO: 1-10
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3aMEHEHa aMUHOKHCIIOTOH, MEPEYNCICHHOMN B ITPaBOM CTOJIOLE HIDKECIENYIoel Tabauibl, Ipu
YCJIOBUH, YTO TMOJIyY€HHAs] MOCJIENOBATENbHOCTh UMEET MO MeHbIlel mepe 70% UASHTUYHOCTU
O TMOCIENOBATENbHOCTH, NPEANOYTUTENbHO, 10 MeHbimed Mepe 80% wu, Oomee

MPEIOYTUTENIbHO, 0 MeHbInel mMepe 90% c moboit oxHoi u3 ykazanasix SEQ ID NO: 1-10,

COOTBETCTBEHHO

Hcxonnas aMHMHOKHCIIOTA 3ameHa

Ala (A) Val; Leu; Ile

Arg (R) Lys; Gln; Asn

Asn (N) Gln; His; Asp, Lys; Arg

Asp (D) Glu; Asn

Cys (O) Ser; Ala

GIn (Q) Asn; Glu

Glu (E) Asp; Gln

Gly (G) Ala

His (H) Asn; Gln; Lys; Arg

Ile (I) Leu; Val; Met; Ala;
Phe; nHopneiiuun

Leu (L) HopJietiuuH; lle; Val;
Met; Ala; Phe

Lys (K) Arg; Gln; Asn

Met (M) Leu; Phe; Ile

Phe (F) Leu; Val; Ile; Ala; Tyr

Pro (P) Ala

Ser (S) Thr

Thr (T) Ser

Trp (W) Tyr; Phe

Tyr (Y) Trp; Phe; Thr; Ser

Val (V) Ile; Leu; Met; Phe; Ala; Hopneliuux

13. Ilentun no n.1, rae no MeHbIleld Mepe OHa AMUHOKHCIIOTA, IEpEeYHCIIEHHas B JIEBOM
cronOue Hwkecnenyromeil tabmuipl, B MoboH ogHoH u3 ykasanHeix SEQ ID NO: 1-10
3aMEHEHa aMHHOKHUCIJIOTOH, YKa3aHHOH B MPaBOM CTOJIONE CIEAYIOIIeH TaOIHLbl, TPH YCIOBUH,
YTO TMOJIyYE€HHAs IIOCJIEN0BaTeNIbHOCTh MMeeT o MeHbluell Mepe 70% WAEHTHYHOCTU IO
NIOCJIEIOBATENIbHOCTH, TIPEANIOYTUTENBHO, IO MeHbIuell mepe 80% u, Oonee MpennoYTUTENBHO,
1o MeHblIei Mmepe 90% c¢ moboit u3 ykazanueix SEQ ID NO: 1-10, cooTBETCTBEHHO

Hcxonnast aMUHOKHCIIOTA 3ameHa

Ala (A) Val
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Arg (R) Lys
Asn (N) Gln
Asp (D) Glu
Cys (C) Ser
GIn (Q) Asn
Glu (E) Asp
Gly (G) Ala
His (H) Arg
Ile (I) Leu
Leu (L) Ile

Lys (K) Arg
Met (M) Leu
Phe (F) Tyr
Pro (P) Ala
Ser (S) Thr
Thr (T) Ser
Trp (W) Tyr
Tyr (Y) Phe
Val (V) Leu

14. KocMmeTrudeckasi KOMIIO3UIIMsI, coaepskamuas (i) mentuy no grodomMy ogHOMy U3 m. 1 -
13 1 ero mpoM3BOAHOE WM COJb, U (i1) IO MeHbLIEH Mepe OAWH KOCMETHYECKU MPUEeMIIeMBbIH
UHTPEUEHT.

15. ®apmaneBTuyeckass KOMIO3UIMS, conepskaias (1) menTua mno JroOoMy OTHOMY W3
nn.1-13 u ero mpomsBogHOE WM coiib, M (i) MO MeHbIIeH Mepe OAauH (apMaLEeBTHUECKU
NPUEMJIEMBbI UHTPEIUEHT.

16. Ilentun mo mrobomy omHomy u3 mm.l1-13 W ero mpouM3BOAHOE WM CONb IS
UCTIONIB30BAHUST TPU  YJAYYIIEHHH COCTOSHUSI KOXKH, OIOCPEIOBAHHOIO  AKTUBHOCTBIO
MYCKapHUHOBOTO peuenropa M3.

17. Ilentup 1 npuMeHeHUss 1O 1.16, rae yKa3saHHbIE COCTOSIHUS — KOXKU,
OTMOCPEIOBAHHBIE AKTHBHOCTBIO MYCKapMHOBOTrO penentopa M3, BbIOpaHbl W3 TPYIHIIbL
COCTOSILIIEH W3 YpPEe3MEPHOr0 NOTOOTHENEHHs, BOCHAJICHHs, MPOAYKIUH KOXXHOTO caia |
KJIETOYHOW aAre3uH, MOJBUKHOCTH, pOCTa, TU(PepeHIMPOBKU U PO epauu.

18. TepameBTHUECKUI MJIM HETEPANEBTHUECKUH CIIOCOO YIIYUIIEHHUs] COCTOSIHHUS KOXKH,
OTOCPEIOBAHHOTO aKTHBHOCTHIO MyCKapPHHOBOTO penentopa M3, BKIIOYaOImui B cedst MECTHOE
HaHeceHrne (papMaleBTUYECKON MM KOCMETHUYECKOH KOMIO3UIMH, coaepskameit (1) mentuy o
mobomy omHOoMy m3 mm.l-13, u ero mpou3BonHOe WM conb, U (i) MO MEHbLIEH Mepe OIUH

d)apMaI_IeBTI/ILIeCKI/I HNJIN KOCMETHUYCCKHU HpI/IeMJIeMbeI HUHTPEOUCHT.
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19. Cnoco® mo m.18, rae ykasaHHbIE COCTOSIHHSI KOKH, OIOCPEIOBAHHbBIE aKTHBHOCTBIO
MYCKapHHOBOrOo peuentopa M3, BbIOMpalOT U3 TPYIIbI, COCTOSINEH W3 YPE3MEPHOrO
NOTOOT/IENIEHUs], BOCIAJIEHUs], MPOAYKLUU KOXKHOTO Ccajla ¥ KJIETOUHOHN ajAre3uu, MOABHUKHOCTH,
pocra, nudpdepeHTpoBKH U ponudepanu.

20. ITonuHykI€0THA, KONUPYIOIIUN NEeNTHA 110 JIF0OOMY OfHOMY M3 . 1-13.

ITo noBepenHocTH
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